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SOFTENERS 


Exacting Performance: Guaran- 
teed to deliver zero oxygen water, 
giving absolute protection against 
corrosion of piping, economizers and 
water walls, and supplying water at 
steam temperature. 


Superior Engineering: Each 
piece of equipment is engineered for 
the conditions applying to the cus- 


Ler ormance 


200,000 Ibs./hr. 


36,000 Ibs./hr. 


600,000 Ibs./hr. 


1.200,000 Ibs./hr. 


In the field of 
feed water 
heating and 
deaeration 


( ‘OCHRANE has furnished heating and deaerating 
4 equipment with capacities exceeding 25,000,000 
h.p., which is greater than the total steam generated 


horsepower in the United States (23,400,000). These 


installations—made over the period of years dating 


from 1885, when Cochrane introduced to industry the 
first open type feed water heater—attest Cochrane 


leadership and guarantee to each user: 


tomer’s requirements. The vast expe- 
rience of the Cochrane organization 
is literally stamped on every unit. 


Design for any capacity: Coch- 
rane equipment and design covers 
units from the smallest to largest 
ratings encountered in practice with 
capacities ranging from 3000 to more 
than 1,000,000 pounds per hour. 


Continuous research: Cochrane’s 
extensive research program guaran- 
tees the best in design and perform- 
ance—has been responsible for the 
outstanding developments feed 
water heating and deaeration — will 
solve the demands of industry as 
problems arise in the future, just as 
it has solved them in the past. 


COCHRANE CORPORATION * 
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DEAERATING HEATERS 


qv ¢ 3% > 
‘thie 
te 
} 
~ 
WATER DEAERATOR! 


REST 
IN 
PEACE 


POWER 


ESTABLISHED 1882 
PHILIP W SWAIN Editor 


Nor LONG HENCE this picture will belong in 
the engineer’s memory book. The shovel passes. May 
it rest in peace, whether embalmed as a nickle-plated 
museum specimen or rusting in solitude on some 
desolate dump heap. 


But as men turn from the shovel to better ways 
of firing coal, let them never forget the days when 
no wheel could turn unless animals pulled, winds 
blew, waters fell or toiling workers shoveled. Let 
them remember the sweat and dust, the heat, the 
weariness and the aching shoulders. 


From James Watt till now, shovel-borne coal has 
done more real work than all the slaves of history. 
If, in the process, some men were slaves to the shovel, 
it nevertheless cost far less in human effort than any 
other known way of getting the work done. 


Now this too is ended. Machines lift and fire coal, 
releasing manpower to control and direct, to super- 
vise and operate. Man’s work grows easier; he lives 
more comfortably. The coal heaver of yesterday 
becomes the machine operator of today. Brain again 
replaces brawn. 
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When Does It Pay to Use 
CLOSED DIESEL COOLING 


Closed cooling eliminates scale and saves 
more than 90% of water. Professor Bischof 
shows how to determine when and how 
these savings justify the higher first cost 


CLOSED COOLING system may 
be defined as one in which the 
cooling water is continuously recir- 
culated in the closed engine circuit and 
cooled by transfer of heat to air 
through radiator walls or to raw water 
through heat-exchanger walls. In a 
closed system, the jacket water is soft, 
and any addition to this water to 
replenish slight leakages is also soft. 
An open cooling system is one in which 
the jacket water is either run to waste 
or recirculated after passing over a 
cooling tower in direct contact with 
air. 
An open cooling system, even if 
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By Gustave J Bischof 


CONS ENGR, THE COOLING TOWER CO, 

INC; ASST PROF MECH ENGRG, SCHOOL 

OF TECH, COLLEGE OF THE CITY OF 
NEW YORK 


originally filled with soft water, will 
progressively concentrate salts as hard 
water is added for the considerable 
make-up requirements. The salts tend 
to deposit in the engine jackets as 
seale, forming an insulating coating 
which prevents heat transfer from 
cylinder to water. In time this deposit, 
unless periodically removed, causes 
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Fig. 1—Interior view of spray-tube cool- 
ing tower with atmospheric-tube heat 


exchangers in base for closed system 


overheating, resulting in cracked cast- 
ings or breakdown of lubrication. 
There are many possible forms of 
closed cooling systems. The particular 
selection which proves best for a 
certain engine installation is governed 
by the specific conditions of the job. 
It can only be recommended after 
complete study of the project and such 
items as the size of plant, load varia- 
tion, allowable off engine temperatures, 
jacket design and general operating 
characteristics, including possible use 
of cooling water for building service 
or boiler feed. For the smaller instal- 
lations, especially portable ones and 
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those in the basements of large office 
buildings, the water-to-air type of 
closed system employing fan-cooled 
radiators often proves convenient and 
economical; the only drawback being 
the comparatively high fan power 
consumption and the necessarily high 
jacket-water temperature. Where un- 
limited quantities of water of poor 
quality are available, the raw water 
may be run to waste after cooling the 
soft jacket water through a heat ex- 
changer. 

The more-usual arrangement in 
medium- and large-sized plants is 
to recirculate raw water through a 
heat exchanger and over a cooling 
tower. This saves approximately 95% 
of the raw water. With the cooling 
tower, either atmospheric tube ex- 
changers, directly in the base of the 
tower under the falling raw water, or 
shell-and-tube exchangers inside a 
building, may be used. Open systems 
(without heat exchangers) can only 
be used economically and safely, as 
will be seen further on, in the com- 
paratively infrequent cases where there 
is available water of very low hardness 
or with accessory water-softening 
equipment. 

Inherent differences make the closed 
system more expensive to install than 


the open. Besides the cost of heat 
exchangers, there is the added cost of 
an additional pump for raw-water 
circulation. The cooling tower is also 
larger for the closed system, because 
raw water is cooled to a lower tem- 
perature in order to maintain a suffi- 
cient temperature difference for the 
added heat-transfer step through the 
heat exchanger. The schematic heat- 
flow diagram, Fig. 3, makes clear the 
heat-transfer difference between a 
closed system with heat exchangers 
and an open system. Fortunately the 
soft jacket-water system, being free 
from scale-forming salts, may be run 
at higher off-engine water tempera- 
tures than the open system in which 
scale-formation dangers increase at 
the higher temperatures. Indeed, 
higher temperatures are generally ad- 
vantageous from an operating stand- 
point in that they permit more effi- 
cient utilization of diesel fuel. The 
bare essentials of both an open and 
closed cooling system are shown in Fig. 
2, which illustrates the additional 
equipment necessary for the closed 
type of cooling. 

Regardless of whether an open or 


Fig. 2—Diagrammatic water flow for open and closed systems. 


closed system is used, the heating and 
cooling range of the jacket water is 
best kept at a maximum of about 20 F 
and sufficient water circulated to take 
care of the heat dissipation, which 
varies from 2,500 to 3,500 Btu per hr 
per b hp (depending on characteris- 
tics of the engine and whether it has 
exhaust manifold cooling and piston 
cooling). Higher ranges increase heat 
stresses in the cylinders, and the ac- 
companying decrease in circulation 
reduces jacket-water velocities, result- 
ing in stagnant pockets where steam 
may form and solids deposit. 


Temperature Reduction 


Still further reduction of the jacket 
water range to 15 F, or even 12 F in 
closed systems, usually proves econo- 
mical despite larger water quantities 
handled. The larger water quantities 
increase velocities (and hence tur- 
bulence) within the heat exchanger, 
hence, up to a certain point, induce 
greater heat transfer per unit of sur- 
face. An economical limit from this 
angle is soon reached, however, due 
to the decreasing increments in the co- 
efficient of heat transfer and the in- 


Fig. 3— 


Schematic heat flow diagram for closed and open cooling systems with cooling 


towers. Fig. 4—Variation of coefficient of heat transfer and pressure drop 
with velocity. Fig. 5—Installation costs for open and closed systems 
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Fig. 6—Total yearly charges for open 
and closed systems. Fig. 7—Total 
yearly charge components for open 
systems. Fig. 8—Total yearly charge 
components for closed systems 


creasing increments in frictional resist- 
ance as velocity increases. In Fig. 4 
are shown the characteristic curves 
of pressure drop and coefficient of 
heat transfer varying with velocity in 
heat-exchanger tubes. Lower ranges 
for both soft and raw water, accom- 
panying increased circulations at defi- 
nite heat dissipations in closed sys- 
tems, is also the only possible way to 
increase the mean temperature dif- 
ference (B, Fig. 3) between raw and 
soft water, the upper limit of off- 
engine temperature and the lower 
limit of wet bulb being fixed by loca- 
tion and the particular engine. 

The trend, in recent years, is defi- 
nitely to the use of closed systems. 
Is this trend justified and to what 
extent can the factors underlying the 
choice be evaluated? Total yearly 
charges associated with the existence 
and the operation of the cooling sys- 
tem are generally regarded as the 
proper criterion of economy. The item 
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of original investment, with conse- 
quent fixed financial charges and oper- 
ating charges for the cooling system 
itself (such as pump power and 
water), lend themselves to routine 
evaluation. A competent plant de- 
signer, with the help of equipment 
engineers, can come to a fairly ac- 
curate conclusion. Such a conclusion, 
based on these items alone, would al- 
ways be in favor of an open system. 


Less-Tangible Items 


To complete the picture, however, 
there must be some attempt at compar- 
ing other less-tangible items reflect- 


‘ing the operation and maintenance 


costs of the engines themselves. Oper- 
ating engineers know the expense of 
periodically descaling jackets, and the 
worries of interrupted service. Ex- 
ecutives are familiar with high re- 
placement costs of cracked cylinder 
heads, seized pistons and the more 
far-reaching damage resulting from 
interrupted power supply when an 
engine fails. There seems to be no 
generally available data on what these 
expenses are per year, and further- 
more they vary with the character of 
the water used. A closed system will 
of course result in generally improved 
operation and lower maintenance. A 
clue to the lower upkeep of installa- 
tions so equipped is the substantially 
lower insurance premiums charged for 
closed systems as against those for 
open systems. Premiums are based 
on figures embracing the experience 
of a great many installations and are 
divided into four classes, namely: 
older and newer engines and those 
equipped with either open or closed 
systems. These premiums appear to 
reflect the relative risks involved. 

To put yearly total charge com- 
parisons for open and closed systems 
for various sized engines into concrete 
form, the following study was made 
and the results are given graphically. 
Closed systems for installations from 
100 to 3000 b hp are considered. Fig. 
5 shows investment costs for open and 
closed cooling systems. The costs do 
not include those piping and accessory 
items, which are substantially the same 
for both systems and would even be 
required for a simple city-water cool- 
ing system run to waste. For the 
open system, they include a proper- 
size spray cooling tower, a concrete 
ground basin and a circulating pump 
and motor, all installed with open- 
shop labor and of capacity to cool 
the circulating water from 115 F to 
a return of 95 F under 75 F wet bulb. 
The closed system investment com- 
prises a spray tower with atmospheric 
tube heat exchangers in base (see Fig. 
1), a concrete ground basin and two 
circulating pumps with motors (for 


POWER ¢ JANUARY, 1938 


soft- and raw-water eirculation), all 
installed and of eapacity to cool the 
soft water from 140 F to 125 F re- 
turn under 75 F wet bulb. The cost 
per brake horsepower for the open 
system varies from $4 for small sizes 
down to $0.70 for large installations. 
The cost of elosed systems varies from 
$11 down to $2.40 per b hp, decreas- 
ing again with size. The elosed system 
therefore represents an investment of 
approximate three times that of the 
open system. Total yearly charges are 
given for both types in Fig. 6 and 
show the charges for elosed systems 
to be approximately 20% to 30% 
greater than those for open systems. 
Total yearly eharges are composed 
of investment charges, operating 
charges (pumping cost and makeup 
water) and insurance. Investment 
charges as taken are based on 5% in- 
terest on installation cost and yearly 
equalized depreciation payments for 
10 years into a sinking fund com- 
pounded annually at 5% interest. The 
operating charges assume 3,000 hours 
operation per year and makeup water 
costing $1 per thousand ecu ft and 
electric current at $0.01 per kwhr. 
The insurance rates are based on en- 
gines built after 1925, paid in 3-year 
premiums and are the so-called “ob- 
jective charge” to which is added a 
small insurance charge (not included). 


Costs Similar 


It is of interest to note the relative 
sizes of these three components as 
analyzed in Figs. 7 and 8. Actual 
curves would show a stepped charac- 
ter as the engine installations became 
larger, but all curves shown have been 
smoothed out for convenience. Fig. 
7, dealing with open systems, shows 
the investment and operating compo- 
nents as small, but with a large insur- 
ance component. Fig. 8 for the closed 
system, on the other hand, indicates 
relatively large yearly investment and 
operating charges (due to high initial 
cost and double pumping) and low in- 
surance charges. In other words, the 
open system costs less in itself but in- 
troduces greater engine hazards. While 
the installation cost of an open sys- 
tem and its operation (water and cur- 
rent) are both decidedly lower, insur- 
ance rates for the engine are higher 
and bring total yearly charges associ- 
ated with an open system to within © 
80% to 85% of those with a closed 
system. 

At first thought, the comparative 
study results alone seem to favor the 
open system. This might be true 
insofar as insurance premiums reflect 
engine part replacement costs. They 
cannot, however, reflect the higher 
labor maintenance costs and the money 
value of the interrupted service haz- 
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ards. These largely depend on the 
systematic care and method of opera- 
tion, (with possibility of water-soften- 
ing equipment) together with actual 
hardness of water available for cool- 
ing, and if these items were added to 
open-system charges, they may gener- 


ally be supposed to more than swing 
the balance to the closed system. 
While the study cannot be consid- 
ered conclusive and is based on only 
one type of closed and open cooling 
system, it does show a very real basis 
for believing the trend to closed sys- 


tems justified. It is intended, further- 
more, as an approach to an inclusive 
method of evaluation which may be 
used as an investigative tool for each 
type of job in which many local and 
particular circumstances rightly de- 
serve consideration. 


By E J] Tangerman 


The basic principle of the diesel 
or compression-ignition engine was 
known by the savages in Burma 
and Samoa hundreds of years ago. 
They used it in their fire lighters, 
which were like nothing so much 
as a bicycle pump with the hose 
crimped so that the air can’t get 
out. They put a little dried moss 
or other combustible on the end of 
the plunger, entered the plunger 
in the barrel, and snapped it down 
with a sudden, hard blow. The 
resulting air compression inside the 
barrel raised the temperature of 
the air sufficiently to ignite the 
combustible, so when the plunger 
was withdrawn it was glowing and 
had only to be fanned into flame. 


In Boston, the district steam 
set-up is unusual in that con- 
densate from the steam system is 
used for hot-water services in sev- 
eral of the buildings served, in- 
stead of the normal steam heaters. 

Fire-fighting is a complex prob- 
lem. The latest yarn comes from 
Greenville, Ala., where the local fire 
department, fighting a fire in cotton 
bales in a warehouse, used kerosene 
instead of water. The fire was 
smouldering deep down inside the 


cotton bales where water wouldn’t 
penetrate, while kerosene would. 
The shortage of air at the fire 
meant that any kerosene fumes 
generated could not burn, so the 
kerosene did water’s job better than 
water could—in that one case. 


Students at Punahou School, 
Honolulu, have built the largest 
solar water heater, covering 308 
ft of roof area and containing 
1400 ft of copper tubing. 


About 42 years ago, there were 
only 4 automobiles in the United 
States. Now there are 27 million, 
and it is estimated that by 1960 
there will be 31 million. At 50 hp 
per vehicle, there are now 1,350,- 
000,000 hp—one and a third billion 
—in cars, about ten times as much 
as there is in stationary power 
plants, but annual horsepower-hours 
of stationary plants is at least ten 
times higher due to greater load 
factor and more constant operation, 


“Ah knows it only show’ 


know is that han’‘s bin 


It took a church and a saloon to 


inaugurate 24-hr electric service in’ 


Buffalo. Robert W Emblidge, 67- 
year-old superintendent of opera- 
tions for Buffalo Niagara Electric 
Corp, recalled recently as he com- 
pleted 50 years of service with the 
company, that in 1893 the St. Paul’s 
Cathedral was wired for lights, re- 
quiring Sunday electric service. 
Shortly thereafter, Johnny Woods’ 
saloon was. wired for 24-hr service. 


Within the next flve years, 
Russia is planning to build five 
power stations in which shale is 
to be burned to raise steam. Two 
such plants are already in opera- 
tion, one on the Volga and the other 
at Leningrad. The seven will total 
530,000 kw. 


60, Boss, but what you doan’ 
aroun’ twice befo’ a’ready!!” 


Dr. H H Storch and his colleagues 
at the Bureau of Mines reported 
recently to the American Chemical 
Society that they had succeeded wm 
converting 84% of Pennsylvania 
coal into a liquid similar to petro- 
leum, which can be refined into 
approximately equal quantities of 
light and heavy oils. Their tests 
were with 100-1b lots, but it could 
be done commercially. 


Leave it to me to say the wrong 
thing at the right time. Helping 
Kellogg Corp to get a tank from 
New Jersey to Whiting, Ind., by 
water, I took the tank up through 
the Soo, forgetting that that leads 
to Lake Superior, not Lake Michi- 
gan. I was thinking of the Straits 
of Mackinac, honest Injun. 
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On the Line at Moniville 


Starting period for new 25,000-kw condensing unit at- 
tended by only minor troubles. New 650-lb, 825-F boilers 
and turbine have no interconnection with low-pres- 


sure station. Feedwater 


is stored under vacuum 


By S A Tucker 


ASSOCIATE EDITOR 


UST AT THIS TIME a number 
of new central-station installa- 
tions are in the early stages of com- 
mercial operation. Tops are getting 
most of the attention because there are 
more of them, but the art of exhaust- 
ing steam to a condenser has not been 
lost. At Montville, Thames River 
Steam Station of the Connecticut Light 
& Power Co, the new unit, a 25,000- 
kw, 3600-rpm turbine and air-cooled 
generator, is already in everyday oper- 
ation with most of the little kinks 
ironed out. Such troubles as have oc- 
curred have been run-of-mine, as at- 
tested by the short period of trial 
operation, about two months. 
Complete independence of the new 


unit from the older part of the station 
makes Montville different from the 
many other new installations closely 
connected to existing plant. Such ties 
are inherent in the idea of superposi- 
tion. Interconnection with hydro per- 
mits shutting down the low-pressure 
plant at night when stream flow is 
adequate, leaving the new unit as prin- 
cipal standby and putting a premium 
on its almost continuous availability. 
Every part of the design has been 
directed toward simple, safe operation 
to satisfy these standby requirements. 

Here are some of the features of 
the plant that have proved themselves 
good ideas at Montville, and are pos- 
sibly suitable elsewhere too. First, the 


Fig. 1—On the Thames River eight miles above New London, 
is Montville Station of the Connecticut Light & Power Co. 


boilers have been supported on exist- 
ing columns with only a small amount 
of bracing added. Economy was attain- 
ed here another way also, because only 
a short steel stack could be carried 
on the columns originally intended for 
a concrete stack but less boiler weight. 
The new stack is only 50 ft high above 
the roof, older concrete ones are 160 
ft. The non-urban character of the 
surrounding neighborhood permits a 
short stack and no mushrooming of 
gas has been found. The stack could 
be extended upward 25 ft more, but 
operation has already shown the exten- 
sion not needed. Stack plates are seal 
welded inside and out, so that seams 
do not collect moisture and corrode. 
There is no lining. 

A dust collector was installed on the 
roof ahead of the induced-draft fans. 
Each collector has a primary concen- 
trator stage and a secondary highly- 
developed form-of-cyclone stage. About 
85% of the gas is discharged axially; 
the remainder shaved off the volute 
easing for passage to the secondary 
stage. The primary is equipped with an 
inlet-control damper operated by the 
boiler- control system, throttling at 
fractional loads to maintain uniform 
rim velocity. 

Forethought for erection and for 
future maintenance has resulted in 
two open wells in the boiler room from 
truck platform to fan floor for hoist- 
ing equipment. 

The two boilers are rated at 130,000 
Ib per hour each but have done more 
when required. Coal handling, from 
bunker to burner, is individual for 
each of the four burners without inter- 
connection. Full capacity can be de- 
veloped by three burners but a fuel-oil 
system, for starting use, can supply 
approximately half burner capacity in 
event of trouble with coal supply. 


Fuel-Oil Starting 


This emergency fuel-oil system, by 
the way, was installed mainly for use 
during the initial starting period and 
has already more than paid for itself. 
Since no great quantity of oil is burned 
and oil cost is not a serious factor, No. 
4 domestic fuel is burned without pre- 
heat. Experience has already been ob- 
tained when a mill supply was inter- 
rupted due to packed coal; oil was 
immediately turned on, carried load 
until the mill could be returned. 

Combining labor saving and safety, 
boiler stop valves are motor operated. 
In the remote chance of serious trou- 
ble outside the boiler proper (well 
understood by those who have seen 
steam on the loose inside a building), 
the operator can push the closing 
button in the split second before he 
has to run. To guard against mistakes 
in normal operation, the limit switches 
are set so that the valve disk must be 


raised approximately ? in. off its seat 
by hand operation before the electrical 
circuit supplying power for the open- 
ing operation can be energized. 

Another indication of forethought 
for maintenance saving, a power-oper- 
ated safety valve is connected to a 
branch of the main steam line and set 
to blow 25 lb lower than any of the 
usual safeties at the boiler. All the 
code requirements are observed by 
valves on each boiler but the wear and 
tear is taken on the power-operated 
valve, closely set as to blow-down. The 
valve can be isolated from the steam 
line for maintenance by closing a gate 
valve in the branch without interrupt- 
ing operation. 


Welded Steam Line 


The main steam line is welded ear- 
bon-moly with Sarlun joints at boiler 
and turbine connections. The entire 
line drains toward the turbine room 
and terminates in a forged cross. One 
arm of this cross supplies the auxiliary 
oil pump, the other, air ejectors. Bot- 
tom connection leads to a trap which 
normally collects nothing and there- 
fore is permitted to discharge to the 
atmospheric relief pipe. Safe, simple 
drainage at no actual loss of economy. 

Somewhat unusual is the location of 
air ejectors for the condenser on the 
turbine-room floor. The simple explan- 
ation is lack of space below, but oper- 
ators now like having control of jets 
convenient to turbine for starting. 

No city-water supply is available; 
wells furnish makeup to the evapor- 
ator. Need for oxygen-free supply of 
evaporated water led to the installa- 
tion of two 4000-gal flat welded tanks 
below the condenser and generator for 
storing water supply at condenser 
vacuum. Ample cross connections at 
the top and bottom insure equal water 
level in the two tanks. A 12,000-gal 
emergency supply of distilled water is 
available from a remote tank. This 
storage capacity is only used when a 
boiler is filled. 

Heater drips cascade through four 
feedwater heaters and a drip cooler, 
then are trapped to the condenser. 
This arrangement incurs a slight loss 
in economy but saves the cost of a 
pump and ensures no oxygen entrance 
at heater-condensate pump glands. 

A small amount of boiler-drum water 
is recirculated through the feedwater 
system, entering at the boiler-feed- 
pump suction, to maintain desired pH 
value in feed lines. Electrolytic resist- 
ance measurement of boiler-feedwater 
condensate, ete, is recorded on the 
turbine-room floor. Absolute resist- 


ance value means little, but variation 
from normal indicates carryover from 
evaporator or loss of boiler-drum-water 
recirculation or some abnormal condi- 
tion to be investigated. When boiler- 


Fig. 2—25,000-kw, 3600-rpm 
condensing turbine occupies fam 
same space as older 10,000-kw 
units. Fig. 3—Condensate is § 
stored at condenser pressure in [i 
two all-welded tanks totaling § 

8000 gal. capacity 


feed-suction pressure falls below nor- 
mal and stays low for five seconds, a 
pressure switch trips the breaker shut- 
ting down the pump before damage 
occurs. Other than this there are no 
overload cutouts in the supply to 
motor-driven auxiliaries; no steam- 
driven auxiliaries are used. 

The auxiliary oil pump and oil- 
storage tanks are located away from 
the turbine in a separate fireproof 
room. In addition to lubrication and 
governor systems, pressure oil ensures 
closing of bleeder nonreturn valves if 
throttle trips or heaters flood. 

Another idea we haven’t heard of 
before is that the Company’s refriger- 
ator-service department was called in 
to install the large amount of tubing 
required in connection with the auto- 
matic-combustion control. Experienced 
at making customers’ plants neat and 
serviceable, these specialists have kept 
the many copper tubing lines out of 
harm’s way, and made them look as if 
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they belonged in the boiler room in- 
stead of being an afterthought. 

An early and about the only turbine 
trouble to date was an air leak that 
defied detection but lowered condenser 
vacuum at irregular and indefinite in- 
tervals. A stainless-steel bellows-type 
expansion joint for leak-off from the 
dummy-balancing piston was found to 
have failed for no apparent cause. A 
replacement joint failed in 24 hours 
due to fatigue, reasoned to come from 
vibration induced by the high velocity 
of steam through the joint. Closely 
fitted telescoping rings were installed 
inside, and the joint is still in service. 

The plant designers confessed to us 
that it was a great temptation all 
through the engineering stages to make 
some interconnection with the older 
plant. Once started, the interconnect- 
ing habit is hard to stop. Having said 
that reliability is best served by an in- 
dependent Montville unit, no ties were 
allowed. We checked; there aren’t any. 
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Fig. 1—Process water is drawn 
directly from the drums of ordi- 


nary steam boilers and re- 8’ coup- 

turned to the same drums. /7g cu? 

Drawing shows water connec- 
tions 


Superheated 
Water 


A revolution in process he 


_-Steam outlet 


at 


General Electrics’ new Pittsfield plastic molding plant, 


| 


Fig. 
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world’s largest, heats all press molds with 370-F 
water pumped directly from steam-boiler drums 


HIS ARTICLE DESCRIBES a 

revolutionary method of heating 
plastic molds, in operation since 
August 1937 in the new General 
Electric plastic molding plant at Pitts- 
field, Mass. About 6,000,000 Btu per 
hour are supplied to the 324 presses 
by hot water exclusively. And this 
water, for the first time in any Ameri- 
can plastic-molding plant, is applied 
at a temperature far above the atmos- 
pherice boiling point. Widely used in 
Europe, this system of “superheated” 
water for process has been applied 
only once before in America. Advan- 
tages claimed include smoother opera- 
tion, better product and a 30% fuel 
saving. Based on its successful use in 
this, the world’s largest plastic mold- 
ing plant, it is expected that this 
method of supplying process heat will 
find many other applications in such 
industries as plastics, rubber, chemi- 
eals, food, textiles and paper, and also 
for space heating. 


Water at 370F 


Commercially known as the “super- 
therm” system, the installation was 
made by the J O Ross Engineering 
Corporation of New York. Its novel 
feature, of course, is not merely the 


2—Boiler top showing process- 


water connections to steam drum (out- 
let, extreme right; return, left) 
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use of hot water, but its use at tem- 
peratures above 212 F. 

As shown in Fig. 1, the process hot 
water is drawn directly from the 
drums of steam boilers and returned 
to these drums after use in a com- 
pletely closed system. Except for these 
connections, and a water level higher 
than usual, the two boilers are normal 
steam generating units. They are 
Type H Stirling boilers, oil fired, and 
supply steam for space heating and 
power plant auxiliaries, as well as 
process hot water. Each boiler, con- 
sidered as a steamer alone, has a maxi- 
mum continuous capacity of 20,000 lb 
per hour at 200-lb gage pressure. 


Direct from Boiler Drum 


At extreme right and left, respee- 
tively, Fig. 2 shows hot water outlet 
and return connections to boiler steam 
drum with steam takeoff between. At 
top, just left of check valve, may 
be seen one air chamber. This is 
vented to a valve at floor level. The 
entire system contains about 12 such 
air chambers at high points. These are 
vented daily. Fig. 3 (in boiler room) 
shows how a mixture of drum water 
and press-room returns (hand con- 
trolled for correct temperature) is 
fed to each of the two motor-driven 
circulating pumps. Pump-suction pres- 
sure is 170 lb, outlet 200 lb. Measured 
in boiler room, the temperature differ- 
ential ranges from 8 to 12 F, water 
leaving the boiler room at 370 F and 
returning at from 358 to 362 F. Water 
transmission system is all welded and 
completely “closed.” Piping sizes 
range from 12-in. headers down to 
4-in. branches. 

Two circulating pumps, each of 
500,000-lb-per-hr capacity and driven 
by a 40-hp motor, allow for future 
plant expansion. At present only one 
pump is needed and actual power 
consumption is less than 20 kw. 

Provision has been made for an ulti- 
mate installation of 4 pumps to handle 
a total of 2,000,000 lb per hr, equiva- 
lent to a heat delivery of about 20,- 
000,000 Btu per hr. 

Fig. 4 shows cross section of a typi- 
cal mold. Water passages (drilled 
holes) in upper and lower molds are 
connected in series by #-in. (id) flexible 
metal hose with pipe-threaded ends. 
For large molds parallel connections 
are used. 


Safety Features 


In the opinion of G E engineers, 
the great mass of 370-F, 200-lb-pres- 
sure water in the long mains consti- 
tutes no greater hazard than 200-lb 
steam. In the mold connections, they 
say, the hazard is less than with 
steam. For example, when a_ hose 
connection was sheared recently by 


Fig. 4—Typical mold perspective 
showing water connections 


an error in press starting, the result- 
ing water jet struck a man 6 ft away 
without causing injury or even dis- 
comfort. Apparently the flashing of 
water into steam breaks the force of 
the jet and cools the water to 212 F. 
The water is thereafter cooled below 
the scalding point in the course of 
its 6-ft trajectory. 


Saves 30% 


The water system, at least as in- 
stalled at Pittsfield, is somewhat more 
costly than a steam system of equal 
capacity. Advantages include elimina- 
tion of traps (and hence of flashing 
loss and trap leakage), reduced vent- 
ing for air removal, more even mold 
heating. Fuel saving is about 30%. 

Aside from its “supertherm system,” 
the Pittsfield plastic plant has many 
features of general interest. Devoted 
exclusively to research, development, 
design, and manufacture of molded 
plastics products, it represents an in- 
vestment of about a million dollars. 

The manufacture of plastics parts 
by General Electric started over 40 
years ago with the production of a 
few component parts for use on GE 


POWER ¢ JANUARY, 1938 


Fig. 3—Valves control supply 

of boiler water (A) and press 

returns (B) to pump, deliver- 

ing to presses through lines 
Cc 


With tremendous. increase 


products. 
in the use of plastics parts has come 
a growth of similar proportions in 
General Electric activities in this field, 
until the business, including molding 


for outside customers, has _trebled 
within the last five years. 

Plastics headquarters, as set up in 
Pittsfield, include at present about 
1000 employees, with additional plants 
at Lynn, Mass., Meriden, Conn., and 
Fort Wayne, Indiana. 


324 Presses at Pittsfield 


At present 324 presses are set up 
in the new Pittsfield plant. Includ- 
ing branch plants at Meriden and 
Fort Wayne, there are about 600 
presses, by far the largest number 
operated by any single molder in the 
country. Molding pressures ranging 
from 74 tons to 1500 tons are avail- 
able in this group of machines. 

The editor of Power visited the Pitts- 
field plant in December to study the 
process-water system. Illustrations and 
data presented here were obtained 
through the courtesy of A G@ San- 
ford, plasties-construction engineer for 
General Electric. 
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Stokers 
to boilers 


Fig. 1—How coal can be handled from 
truck to small-plant boiler furnaces by 
machinery 


MALL BOILER PLANTS using 

one or two carloads of coal weekly, 
with either hand- or stoker-fired boil- 
ers, have only recently been consid- 
ered a fertile field for coal-handling 
and storage equipment. Two or three 
men from the labor gang took care of 
the unpleasant job of shoveling coal 
out of the cars, with a cost ranging 
from 25 to 50 cents per ton. Higher 
costs for fuel, and recent trends in 
labor relations, have made it desirable 
to offset increased operating costs 
while making labor more contented 
by eliminating unnecessary drudgery. 
Though the direct saving in dollars 
sometimes may not be impressively 
large, there are indirect factors which 
may be more important. 


Automatic Weighing 


Automatic weighing of coal, in com- 
bination with a steam-flow meter, pro- 
vides a day-by-day check on perform- 
ance and efficiency of major interest 
to the plant engineer. Clean condi- 
tions in the boiler room—good work- 
ing conditions—make it possible to 
obtain and retain higher-class men. 
The writer has noted frequently the 
attitude of pride on the part of a 
fireman in a clean, well-equipped 
boiler room; the curious eagerness to 
show a visitor the workings of his 
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Good-Bye 


in 


small Power Plants 


Here is the story of how modern equipment eliminates 
the drudgery of coal shoveling in small power plants, cuts 
operating costs, and improves employee-employer relations 


By Wilbur G Hudson 


EnGINnEER, Co 


automatic scales, his pushbutton con- 
trols, or a peep into the combustion 
chamber of his newly equipped boilers. 
He knows how much coal he is burn- 
ing, and the pounds of steam developed 
per pound of coal. Throw a cigarette 
butt on the floor and you feel a chill 
in the warmth of the room. Con- 
templated improvements in methods of 
operation, in cleanliness or costs are 
welcomed with enthusiasm. 

A simple equipment for transferring 
coal from ears to bin, consisting of a 
track hopper, elevator or conveyor, 
and a 3-hp motor, with a handling 
capacity of 25 tons per hr, usually 
costs less than $3,000 installed, inelud- 
ing foundations. The time per car, 
as compared with shoveling, is reduced 
from a day or two to 3 hours, and the 
cost from around $15 to $5 or less, 
which covers 10% annual charge-off. 

As automatic stokers are now stand- 
ard equipment for small plants, stoker 
coal or small slack is readily handled 
by small-capacity conveyors, and the 
additional expenditure for an overhead 
bin with gravity feed to the stoker 
hoppers is well worth while. Fig. 1 
shows such an installation. This plant 
receives coal by truck, using 5 tons 
per day in summer and 9 tons in 
winter. A 5-ton truck is cleared in 
10 to 15 min. Overhead storage, 
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though comparatively small, provides 
against interruption of delivery for 
a day or two. The fireman attends 
to the equipment in connection with 
his other duties. This installation, 
complete, including foundations, costs 
around $4,500. 


Conveyor and Elevator 


Fig. 2, inexpensive equipment for 
a small plant, has a screw conveyor in 
tandem with a short elevator serving 
two stoker hoppers. Should the at- 
tendant neglect to stop the conveyor 
when the hoppers are filled, the surplus 
spills out on the floor from the end 
of the screw. With truck delivery to 
a coal bin beneath the floor, the ele- 
vator boot on the right is placed for 
gravity flow from bin to boot. If the 
storage bin is above, the layout might 
be as in Fig. 3, coal coming into the 
screw conveyor at A. This is a rather 
neat arrangement, simple and clean in 
operation. Where the storage bin is 
outside and overhead, a neat screw con- 
veyor may be installed as in Fig. 4. 
The cone-bottom tank feeds to a short 
section of 9-in. serew which is extended 
as a 12-in. serew spanning the stoker 
hoppers. Coal flow from the tank, 
limited to the capacity of the 9-in. 
screw, cannot stall or overload the 
12-in. conveyor. 
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Since a check on coal consumed has 
both direct and indirect advantages, a 
weighing hopper should be provided 
when possible. Such a layout is illus- 
trated in Fig. 5, a 2-stoker job. The 
weighing hopper is suspended from 
the roof structure. Coal is fed through 
either chute, but controlled by the gate 
at the junction. The scale dial is off 
to one side on the floor at A, out of 
the way of the fireman. 

Coal-handling equipment is not es- 
sentially different where pulverized 
coal is burned, from where stokers 
are used. The pulverizers must have 
an uninterrupted supply of coal and 
provisions are desirable for elimination 
of rags, wood and tramp iron from the 
coal. Fig. 6 is a construction photo 
of a plant with two boilers, each with 
a unit pulverizer in the basement. The 
coal is handled from truck hopper to 
a suspended bunker by overlapping 
pivoted-bucket carrier, the vertical run 
of which is seen at the far wall. A 
larry is used in combination with an 
automatic scale. Controls are so ar- 
ranged that a bunker gate cannot be 
opened until the larry is in position 
under that gate, and the larry may 
discharge only when it is over a pul- 
verizer hopper. 


Crushers 


A erusher is not usually essential 
for the small plant. Coal in any de- 
sired size (slack or screened) is ordi- 
narily available. If outside reserve 
storage may be subject to freezing, 
or if oecasional bargains in run-of- 
mine coal are offered, a crusher is 
worth while, or at least provision 
made for its installation at a later 
date. 

Generally speaking, it is not advis- 


able to handle ashes in the coal ele- 
vator. Acid leached from quenched 
ashes rapidly corrodes steel plate. In 
larger plants, the overlapping pivoted- 
bucket carrier is an ideal conveyor 
for the combined duty, but in smaller 
plants some other inexpensive method 
of disposing of a few tons of ashes 
per week is usually advisable. 

With somewhat larger coal consump- 
tion and delivery in carload lots, it 
becomes necessary to provide substan- 
tial storage capacity, either with an 
inside bunker or an outside silo. Fig. 


¢ shows a suspended bunker; a travel- 
ing weigh larry which makes the coal 
in any part of the bunker available 
for any boiler; and a skip hoist that 
discharges either to the bunker or to 
reserve ground storage. In this in- 
stanee, the reserve storage is inactive 
and small in amount, and is reclaimed 
by a tunnel conveyor and a portable 
conveyor. 

Silos, usually of 150 to 300 tons 
capacity, are quite frequently used for 
coal storage. They have a compart- 
ment in the upper section, from which 


Fig. 3—Two screw 
conveyors operating at 
tight angles deliver 
coal from an elevated 
bin to the stoker 


Fig. 4—A short sec- 
tion of 9-in. screw, ex- 
tended as a 12-in: 
screw conveyor over 
the stoker hoppers, de- 
livers coal from bottom 
of an outside overhead 
storage bin to the 
boiler 


Fig. 5— Scale hopper 
weighs coal from an | 
overhead bunker to 

each of two stokers 


Fig. 2— A screw con- 
veyor in tandem with 
a coal elevator serves 
two stoker hoppers 
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the coal flows by gravity to the firing 
equipment or to a larry, and an over- 
flow into the lower section. The lat- 
ter serves as reserve storage and is 
rehandled to the upper compartment 
if needed. To reduce the rehandling 
expense, the live storage should be at 
least 50 tons. These monolithic con- 
crete silos cost between $8 and $10 
per ton of storage capacity. 

If the coal supply is likely to be 
interrupted, or if coal in large lots 
can be purchased occasionally at fa- 
vorable reduction in price, a reserve 
storage of several thousand tons may 
be desirable. This is usually spread 
out over the adjacent ground and re- 
claimed by a drag scraper. The un- 


Fig. 6 — Larry in 
combination with an 
automatic scale deliv- 
ers coal from bunker. 
gates to unit pulver- 
izers in a 2-boiler plant 


Fig. 7 —Typical coal- 
handling and storage 
facilities where coal is 
received in car-load 
lots at small power 
plants 
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pleasant features are dust and freez- 
ing of wet coal. Quite recently, oil- 
sprayed coal at small premium has 
been made available. The dust nui- 
sance is reduced and the liability of 
freezing is much less, as the oil sheds 
rain. It is possible that any tendency 
to spontaneous combustion is reduced 
if the coal is oil-sprayed. On the 
other hand, the oil ruins the rubber 
cover of conveyor belts. Belts faced 
with synthetic rubber, the manufac- 
turers state, are able to resist this ac- 
tion. There is an interesting article 
in Power, July, 1937, by Ambrose and 
Gaspari, on oil-sprayed coal. 

In the super-steam plant, depend- 
ability in the coal-handling equipment 
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is vital. It may not be so important 
in the smaller plant, but it is essential 
that the installation perform without 
the annoyance of interruptions or high 
maintenance costs. The factor that 
tells the story is the cost per ton 
handled. Between good and poor in- 
stallations, there is frequently but 
little difference in immediate mainte- 
nance costs, but the difference is 
emphasized after a few years. 


Repair Costs Low 


Surveys have shown remarkable re- 
sults from high-class engineering. Re- 
pair costs as low as 0.03 cents per ton 
after 5 to 10 years’ service are not 
unusual. In some cases, after 10 
years the repair costs are still re- 
ported as negligible. Again, we have 
record of maintenance costs, where the 
type of equipment was ill-advised, run- 
ning into several cents per ton han- 
dled. In one case, after 18 months’ 
operation, with 12,000 tons handled, 
the replacement cost exceeded $800, or 
nearly 7 cents per ton. It is as true 
with coal-handling equipment as with 
other mechanical equipment, that one 
gets just about what he pays for. 
Good engineering will justify cost; 
but a cheap innovation should call for 
very careful investigation of perform- 
ance and reliability. 

Material-handling equipment today 
is the result of years of experience, 
gradual development and improve- 
ment. Anti-friction bearings, auto- 
matic releases, remote control, dust- 
proof operation, rugged details, and 
fool-proof design are recognized as 
worth extra cost. The first cost of 
one design may be 10 or 20% less than 
another, but if the installation ties 
itself up the first time wet coal or 
freezing weather is encountered, that 
10 or 20% is soon absorbed in trying 
to keep equipment going. 
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The limits on a diesel fuel injector 
are in the nature of one forty-thou- 
sandth of an inch, or as Charles F 
Kettering says it, “a quarter of a 
tenth of a thousandth of an inch.” He 
visualizes it thus: Sawing a 3-ft log 
into 1-inch boards in a saw mill gives 
36 1-inch boards, less the sawdust. 
Replace that log with a human hair 
and saw it not into 36, but into 120 
“boards,” then each will be about a 
quarter of a tenth of a thousandth 
thick. The funny thing about such 
accuracy is that the finished plungers 
do not wear and the fine holes through 
which the oil is forced do not wear 
out. Which indicates, says “Boss Ket,” 
that there’s a lot we don’t know. 
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Gunning With Grease 


A thimbleful of grease at the friction point 


is worth a pound in the can. It takes pres- 
sure and tight joints to put grease on the 
spot. Here are guns and fittings to do the job 


RESSURE application of grease 

may be simple, employing a hand- 
operated grease gun, or it may be 
relatively complex, involving the use 
of compressed air or an electric-, 
steam- or air-driven pump to force 
grease into the bearings. 

Figs. 1 to 5 show typical hand- 
operated grease guns. The simplest 
is the screw-plunger type, Fig. 1, op- 
erating on the same principle as the 
compression grease cup. By turning 
the handle H, the leather-packed 
plunger is moved toward the discharge 
end forcing grease out of the gun. 
Tee-handle H may be replaced by a 
wheel, or crank. At the discharge end, 
a ball check prevents flow of grease 
out of the gun after it is disconnected 
from the fitting. This type is made 
in 2-, 4-, 6-, 8-, 12- and 14-oz sizes, 
and is capable of producing a pres- 
sure up to 2,000 lb per sq in. 


Hydraulic-Type Gun 


When the hydraulie-type gun, Fig. 
2, is pressed against the fitting, sleeve 
S slides back on plunger P, and forces 
a measured charge of grease into the 
bearing. When pressure is released, 
the spring returns the sleeve to its 
forward position. The discharge port 
is automatically closed by the ball 
check, and a fresh charge of grease 
is taken into fhe sleeve. Application 
of pressure to the pistol-grip handle 
forces grease in the cylinder towards 
the sleeve ‘and nozzle at each applica- 
tion. This type of gun is capable of 
developing pressure up to 10,000 lb 
per sq in., and is available in 5-, 9-, 
16- and 28-oz sizes. A gun similar to 
Fig. 2, made in 2-, 3- and 34-oz sizes, 
is known as the vacuum type because 
grease is taken into the high-pres- 
sure chamber by atmospheric pres- 
sure. The quantity of grease delivered 
per stroke can be varied in this gun 
by placing collars of different lengths 


between the nozzle N and shank K, 
thus varying the length of stroke. 

To apply grease under very high 
pressure as, for example, with heavy- 
bodied grades or when tight or clogged 
bearings are encountered, a so-called 
gat gun, Fig. 5, is used.. When the 
hand lever JZ is raised, grease from 


LUBRICATING 
SYSTEMS 


By James I Clower 


ASSOCIATE PROFESSOR OF MACHINE DESIGN 
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the main chamber is foreed into the 
high-pressure chamber through a port 
P. Pushing lever L down forces the 
grease through the discharge tube, con- 
nected at D, and into the bearing. A 
pressure as high as 10,000 lb per sq 
in. ean be easily produced by this 
gun, which is made in 15- and 20-0z 


Fig. 1—Screw-plunger grease gun equipped with double-duty button-head 
coupling. Fig. 1A—Bayonet-type coupling for screw-plunger grease gun. 
Fig. 2—Automatic hydraulic-type, 28-oz grease gun with filler-type handle. 
Fig. 3—Grease-gun coupling for flush-type fittings. Fig. 4—Grease-gun coup- 
ling for push-type fittings. Fig. 5—Gat-type 15-oz capacity grease gun for 


high-pressure applications 


== 
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Fig. 6—Typical grease-gun fittings (many others are available). A and B, 
straight and 90-deg hydraulic fittings: C, cutaway view of hydraulic fitting and 
gun coupling, showing how the coupling grips the fitting: D, straight grease- 
cup fitting for filling from a gun; E and F, fittings for application of push-type 
grease gun: G and H, fittings for screw-plunger gun with bayonet-type coup- 
ling: I and J, button-head grease-gun fittings: K, flush fitting, used where 
space is limited: L, grease-gun nozzle applied to flush fitting; M and N. 
standard dot-type grease-gun fittings for heavy machinery 


sizes. Another gat gun, known as 

the volume type, has a capacity of 

16 oz, and delivers 4 oz of grease per 

stroke. A third type has a pistol-grip 

handle and a capacity of 54 oz. 
Bearing Fitting 

Where grease guns are used, it is 
necessary to equip bearings with spe- 
cial fittings of various types, such as 
shown in Fig. 6. A and B show one 
of the newer designs and the cut-away 
view C indicates how the gun coupling 
grips the fitting. These are so de- 
signed that the greater the pressure, 
the tighter the seal. With this type 
of fitting and a hydraulic-type gun, 
Fig. 2, pressures up to 10,000 lb per 
sq in. can be developed. D shows a 
hydraulie-type fitting applied to a 
grease cup for filling. 

At E and F are two designs of 
push-type fittings. While in appear- 
ance this fitting is similar to the hy- 
draulic type, the seal between gun 
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fitting is quite different. Contact be- 
tween the two is around the outer rim 
of the cone-shaped fitting. The seal 
has no tendency to become more se- 
cure with increased pressure, as is the 
case of the hydraulic-type fitting. 
With this fitting and a push-type 
gun, a maximum pressure of 6,000 
Ib per sq in. can be produced. 

Figs. 6G and H are pin-type fit- 
tings with which is used a screw- 
plunger-type gun, fitted with either a 
rigid-bayonet coupling or a conduit 
hose, Fig. 1A. This fitting, designed 
with a erosspin, permits the bayonet 
coupling to be locked in place, and a 
maximum pressure of 2,000 lb per sq 
in. ean be produced. For dusty con- 
ditions, this fitting may be equipped 
with dust caps. 

Figs. 62 and J show button-head 
fittings, widely applied on heavy-duty 
machinery because of sturdiness. With 
this fitting it is necessary to provide 
a screw-plunger-gun with a different 
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coupling from that used for the pin- 
type fitting. Three styles of coupling 
are made: pull-on, push-on, and hook- 
on, any one of which can be used 
with any of the screw-plunger guns. 

Flush-type fittings for revolving or 
moving parts where a protruding fit- 
ting might be dangerous, are shown 
in Figs. 6K and L. They are also 
used on bearings where lack of space 
prohibits the use of protruding fit- 
tings. This design, as the name indi- 
cates, consists of a recessed fitting, 
which, when installed, sets flush or 
nearly so with the bearing surface. 
As shown, a ball check is provided in 
the fitting and the push-type gun makes 
contact around an internal, conical- 
shaped recess. A maximum pressure 
of 6,000 lb per sq in. can be pro- 
duced. Two different sizes of guns 
are available: standard and giant, the 
latter being widely used on mine-car 
wheel bearings. 


Dot-Type Fittings 


Dot-type fittings commonly used on 
heavy machinery, such as contractors’ 
equipment, cranes, concrete mixers, 
bridges, ete, are shown in Figs. 6M@ 
and N. These fittings have a section 
of male Acme thread and the gun 
coupling has a corresponding female 
thread. A positive seal is made by 
placing the screw-type gun coupling 
over the fitting and giving it a quar- 
ter turn to the right. This securely 
clamps the gun coupling to the fitting 
and automatically opens the ball 
check. For regular service the fitting 
has a single-ball check. For use on 
air valves and water pumps, it has 
a double check. A maximum pres- 
sure of 3,000 lb per sq in. can be 
developed. These fittings are made in 
regular and mogul sizes and dust caps 
are available for both sizes where 
conditions warrant. 


Fittings Available 


All these different fittings are made 
in a large number of angles, shapes, 
sizes, only a few of which are shown. 
They are made with standard male 
and female pipe threads, as well as 
SAE machine and wood-screw threads. 
Rivet and drive types are also: avail- 
able, as well as drive bushings of 
various diameters for simplifying their 
installation in existing holes. 

Fittings in Fig. 6 are extensively used 
on bearings relatively widely spaced. 
The lubrication of such bearings, how- 
ever, can be centralized in a header, 
Fig. 7. The header is placed at any 
convenient place on or near the ma- 
chine, and is connected by means of 
tubing to the bearings, thus making 
all bearings accessible. The machine 
may be lubricated in operation, dan- 
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Fig. 7—10-unit grease-gun manifold for 
centralizing greasing at a single loca- : 
tion. Fig. 8—From barrel to bearing . 
without exposing the grease to contam- | oO 
ination. Fig. 9—Air-operated large- 

capacity gun, especially designed for 


handling heavy greases 


ger to the oiler is minimized, and 
time required for lubricating is greatly 
reduced. 

The grease-lubricating systems de- 
scribed flush the bearings of old grease 
and impurities on each application, re- 
duce grease wastage, and prevent the 
ingress of dirt into the bearing through 
the oil hole which is securely sealed at 
all times by the ball check in the 
fitting. 


Protection of Grease 


As a further precaution to exclude 
impurities from bearings, equipment 
has been developed by which it is pos- 
sible to transfer grease from the orig- 
inal barrel to the bearings without 
a possibility of contamination. This 
equipment comprises a special pump, 
which is inserted into the barrel 
through the bung, Fig. 8. A hose is 
attached to the barrel pump and pro- 
vided with a fitting for easy connec- 
tion to the portable filler tank, con- 
sisting of a 20-lb reservoir and a 
hand-operated pump. The portable 
filler tank is filled at the barrel and 
is carried by the oiler about the plant. 
A hand-operated pressure gun that can 
be filled through the handle is used. 
It is filled whenever necessary by re- 
moving a plug from the handle, Fig. 2, 
and placing the opening over the noz- 
zle of the portable filler-tank pump. 
This system gives the oiler a substan- 
tial supply of grease to apply to the 
bearings with a light gun. 

Where a large supply of grease 
is needed at all times, especially de- 
signed, high-pressure, volume guns, 
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either hand or power operated, are 
employed. Such guns are connected 
to the bearings by a special rubber 
hose with suitable end connections. The 
volume gun, Fig. 9, is air operated 
and is especially designed for handling 
heavy greases. The special worm and 
helix arm inside the reservoir, oper- 
ated by the air motor, forces the 
grease to the high-pressure piston. 
This gun develops a pressure 33 
times the air pressure used, which 
varies from 125 to 150 lb per sq in. 
Gun capacity is 40 lb of grease. Other 
types of volume guns are electrically 
operated, capable of producing pres- 
sures up to 5,000 lb per sq in. at the 


control valve and have a capacity of 
25 lb. Air and electric volume guns, 
similar in design to those shown, are 
available with various capacities and 
rates of delivery. Also, steam-oper- 
ated volume guns can be had where 
neither air nor electricity are available. 

Hand-operated guns are available 
with capacities of 5 to 28 lb of grease 
and for pressures up to 500 lb per sq 
in. They can deliver 0.3 to 1.2 oz of 
grease per stroke and are widely used 
in manufacturing plants, oil fields, 
tractor track rolls, mine-car wheels, 
covered springs and as loader pumps 
where air or electric power is not 
available. 


Welding the lips of a Sarlun joint at 


Waterside station, New York, without re- 
moving the flange studs. Between making 
up the joint and the welding operation 
there elapsed several months, during part 
of which the steam line was operated at 
full temperature and pressure and the joint 
found tight without seal welding. The 
welding lips were first cleaned with a flex- 
ible file brush fastened on a canvas strip. 
To protect against accidental arcs, the heat- 
treated alloy-steel bolts were individually 
wrapped with asbestos. 


POWER ¢ JANUARY, 1938 (15) 63 


; 
| 
_-77To bearings-~. 
— 
=( —— 
\ 
\ 
As) \ 
( \ 
- 4 
4 
wy. 
i 


Fig. 1—Two grid-controlled mercury-arc rectifiers rated 2000 to 2800 kw. 500 to 1000 volts, 
supply dc power to an electrolytic process 


New Fields tor 


Mercury-Arc Rectifiers 


Grid control opens many new industrial fields to mercury- 


arc rectifiers. 


Examples are_ railways, 


steel mills, 


radio stations, electrolytic plants, hoisting equipment 


RID-CONTROLLED mereury 

power rectifiers have many pos- 
sibilities and advantages for a large 
variety of applications in the indus- 
trial field, in addition to the already 
established railway and electro-chemi- 
eal services for which they have here- 
tofore been employed. 

The first power-rectifier installa- 
tion with grid control to maintain 
constant voltage, independent of load 
or ac feeder voltage, supplies power 
to the Chicago surface and elevated 
traction lines and has given satisfac- 
tory service for several years. This 
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By Othmar K Marti 


ALLIS-CHALMERS MFG CO 


unit, rated 625 volts, 3,125 kw, and 
with full-automatie control using a 
voltage regulator, maintains constant 
voltage from approximately no-load 
to half-load and provides a drooping 
characteristic above half-load. Since 
this first installation, several more 
units with a wider range of voltage 
control have gone into operation on 
the same systems. 

Curves 1 and 3, Fig. 3, show how 
grid control can be used to flatten out 
the inherently drooping voltage char- 
acteristic of a rectifier by automati- 
cally lowering the voltage as the 
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* current is reduced. Curve 1 is the nat- 


ural voltage characteristic of an un- 
controlled rectifier, and curve 3 the 
flat voltage characteristic obtained by 
grid control. When necessary, grid 
control can give an overcompounded 
characteristic, just as readily as it can 
a flat-compounded regulation. It can 
also be set to take care of fluctuations 
in the supply voltage. 

Curve 2, Fig. 3, gives the power 
factor corresponding to the unregu- 
lated voltage (Curve 1), while Curve 
4 shows the slightly reduced power 
factor obtained when grid control 
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keeps the voltage characteristic flat 
as in Curve 3. Down to quarter load, 
the power factor is not lowered objec- 
tionably by grid control. 

A recent steel-mill installation main- 
tains a constant potential of 250 volts 
de, regardless of supply-line voltage 
fluctuations or voltage drop due to 
load. Curve 5, Fig. 3, shows that the 
rectifier maintains a high efficiency 
down to low loads and therefore is 
particularly applicable for services 
having low load factors. This in- 
stallation, in service for more than 
a year, has been found suitable for 
loads of this kind. 


Radio Stations 


To operate and protect equipment 
of a radio rectifier plant, it is im- 
portant first to apply low voltage 
when starting the station, increasing 
the voltage automatically in small 
steps, and finally maintaining con- 
stant voltage in spite of any fluctua- 
tion that may occur in the ac supply- 
line voltage. It is also desirable to 
interrupt short circuits and flashovers 


in any part of the equipment as 
quickly as possible, and if the fault 
clears, start up again by gradually.> 


increasing the voltage to full vakue.:.. 


This automatic restarting at reduced 
voltage can be done safely in such 
a short period that the service inter- 
ruptions due to flashovers are scarcely 
noticeable in a broadcast program. 
Several such installations are in op- 
eration on this continent at voltages 
up to 15,000 volts de and delivering 
up to 500 kw per tank. 

In electrolytic plants it is usually 
desirable to regulate the voltage from 
low to full value during starting, and 
to regulate the voltage during normal 
operation to maintain constant cur- 
rent. To do this, the regulator can 
be actuated by a current element and 
set to maintain constant current after 
the cell rooms are started. By dis- 
connecting the regulator, the load can 
be reduced temporarily by manual 
means to meet any abnormal condi- 
tions, such as a shortage of power. 

If a grid-controlled rectifier is op- 
erated continuously at reduced load, 


it may become areconomisal necause 
of reduced power factor; and the in- 
creased ripple resulting from a large 
reduction in.outpus voltege may be 
objectionable. In most applications, 
however, operation at greatly reduced 
voltages is not required, except for 
starting or temporary light loads, so 
that the reduced power factor is not 
objectionable and the circuit is usually 
such that its reactance smooths out 
the ripple considerably. If voltage 
has to be varied within wide limits 
at frequent intervals, high power fac- 
tor and efficiency may be maintained 
by combining a few taps of large 
steps on the transformer with a fine 
regulation between taps by grid con- 
trol. 


Chlorine Cells 


Several installations of grid-con- 
trolled rectifiers, with ratings as high 
as 4,500 kw at 600 volts de, were 
completed during the last two years 
for furnishing de power to chlorine 
cells. Part of a similar installation 
for 500 to 1,000 volts de is shown 


Fif. 2—Rectifier and invertor for speed control of reversing mill or hoist drive. 


Four operating conditions shown. 


Fig. 3—Voltage regulation, power factor and 
efficiency curves of grid-controlled mercury-arc rectifiers. 


Fig. 4—Efficiency of 


variable-speed drive, curves 1 and 2, with mercury-arc rectifiers. Curves 3 and 4 
are with conventional variable-voltage converter 
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in Fig. 1. Three plants, havirg five 
5,500-kw rectifiers supplying 45,800 
amp for eech plant at 50 volts, ard 
equipped Wwith* onusual grtd-control 
features, are being installed. 

In spite of the fact that mercury- 
are rectifiers at high de voltages are 
more economical and more simple in 
installation and operation than high- 
voltage rotary coverters, their ap- 
plication to railway service was lim- 
ited because regenerative braking 
was usually desirable. Development 
of grid control, which made possible 
reversing the direction of power flow 
(see Power, Nov. 1937, page 664), 
opened up this field of application to 
rectifiers. Several installations where 
regeneration of power is required are 
now in successful operation. Neither 
speed nor direction of rotation of 
the locomotive motors has to be 
changed. A simple resetting of the 
grid-control equipment and a reversal 
of polarity by switches between rec- 
tifier and motors effects regeneration 
during train descent. It is necessary 
only that the generated voltage be 
controlled when the motor works as 
a generator, which can easily be done 
by using suitable field control. 


Hoisting Equipment 


In reversing rolling-mill and hoist- 
ing machinery installations, the op- 
erating cycle includes starting, ac- 
celerating and decelerating, stopping, 
varying the speed, reversing direction 
of rotation, ete., requiring regenera- 
tive braking. For this type of serv- 
ice, the rectifier and inverter system 
previously mentioned are not suitable. 
A special connection was therefore 
developed for such applications, which 
includes one transformer, two mer- 
eury-are valves, connected to a double 
transformer-secondary winding, and 
the necessary grid-control equipment. 

The grid control is set so that dur- 
ing working of one are tube as a 
rectifier, the other can operate as an 
inverter. Therefore, depending on 
network voltage, this static mereury- 
are converter can either take power 
from the network or can feed power 
back into it automatically, without 
any change of connections. 

The connections for the power cir- 
euit of such a system are shown in 
Fig. 2, which illustrates four different 
operating conditions. First consider 
them without referring to the indi- 
cated hoist equipment. During the 
first operating cycle, A, the motor 
ean be made to accelerate by increas- 
ing the voltage of the rectifying tube 
T, so that the current stays below 
a predetermined value. In the next 
cycle, part B, the motor is braking 


‘by recuperation of energy. During 


this period the motor: generates power 
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as long as its induced voltage is 
greater than the counter de voltage 
of the tube 7. This tube, through 


‘ its reversed connection, can permit 


current to pass through the motor 
in a direction opposite to that in 
cycle A, and therefore recuperation 
of electric energy into the network 
takes place. 


Inverting-Tube Voltage 


Inverting-tube voltage can be re- 
duced by grid control as the induced 
voltage is lowered when the speed 
of the motor drops. Regenerated 
braking current can be kept within a 
predetermined value and the motor 
brought to standstill. If the firing 
time of the anodes of tube 7, operat- 
ing as an inverter, part B is shifted 
still further by grid-control, the volt- 
age is reversed and the motor will 
run in the reverse direction by absorb- 
ing energy from the supply system, 
through rectifying tube T (diagrams 
Band C). That tube is now work- 
ing as a rectifier, taking energy from 
the ac network. Increasing the rec- 
tifier voltage, by shifting the grid 
control, increases the motor speed un- 
til it attains normal operating value. 
During the next braking cycle, dia- 
gram D, the current is reversed and 
the motor works again as a genera- 
tor and recuperates its stored energy, 
using tube 7 as an inverter. The 
motor will come to a standstill, this 
completing a full operating cycle. 

Consider Fig. 2 once more, but in 
connection with the hoist arrange- 


ment directly connected to the motor. 
Diagrams A and C show the operat- 
ing conditions during hoisting of the 
load L and L, and diagrams B and D 
show the operating condition when 
lowering the hoist or load. When 
the load L, diagram 4A, is being lifted, 
tube 7 is supplying power to the 
motor and the motor is rotating coun- 
terclockwise. During operating con- 
dition, diagram C, when load JL, is 
being raised, tube 7 supplies power 
to the motor which then runs clock- 
wise. When hoisting load LZ, dia- 
gram A, tube TZ is supplying the 
current. If braking is suddenly re- 
quired due to improper manipulation 
of the control, then tube T, diagram 
B, can immediately come into action 
as an inverter. Energy flow is there- 
fore reversed, and due to the special 
features of the connection, this can 
be accomplished immediately. It can 
be seen that the mercury tube with 
grid control, by permitting instan- 
taneous operation and control, is well 
adapted to applications of this kind. 

The principal advantage of a static 
mercury-tube equipment over the con- 
ventional variable-voltage converter, 
is indicated in Fig. 4. This shows 
the efficiencies in function of the load 
for both types of equipment using a 
100-kw, 500-volt, and a 3,000-kw, 
1,000-volt tube equipment. 

It is therefore evident that the grid- 
controlled rectifier-inverter is destined 
to enjoy an ever-widening acceptance 
in diverse fields of industrial and gen- 
eral power applications. 


No Plant is Safe from Fire 


CONSTRUCTION has eliminated 
to a large extent the danger of serious 
fire loss in the power plant, but the 
possibility of damage and power in- 
terruption from fire still exists, accord- 
ing to an article in Factory Mutual 
Record. 

Older plants are likely to have 
wooden roofs which should be pro- 
tected by covering with asbestos or 
gypsum board, metal lath and cement 
plaster, or similar materials. Sprin- 
klers can be safely used where plant 
voltage does not exceed 600, and where 
there are no large, expensive units. 
Non-combustible shields over genera- 
tors and switchboards to prevent wa- 
ter damage make it possible to use 
sprinklers in plants operating at 
higher voltages. 

Even in the modern plant, built on 
the “nothing to burn” idea, fires in 
generating and accessory equipment 
may cause serious damage. Oil-filled 
apparatus should be placed outdoors, 
or in special compartments, to segre- 
gate the fires that frequently follow 
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electrical failures. Fires in enclosed 
generators are hard to fight from the 
outside; builtin carbon-dioxide sys- 
tems or perforated water pipes over 
the end rings will overcome this 
trouble. 

Insulation of grouped cable is likely 
to burn when a short occurs. New 
cable should have a non-combustible 
outer covering. Existing cable may 
be wrapped with asbestos tape satu- 
rated with silicate of soda. 

Leaking oil piping and high-tem- 
perature-steam piping are a bad com- 
bination and should be widely sep- 
arated if design will permit; if not, 
install sprinklers or spray nozzles over 
oil tanks, pumps, and lines, and pro- 
vide hand hose lines. 

For general fire fighting, hose 
streams and ample extinguishers are 
necessary. Carbon-dioxide and car- 
bon-tetrachloride extinguishers are 
effective for small fires easily ap- 
proached, and foam extinguishers are 
well suited for oil fires. Don’t use 
water or foam on live apparatus. 
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Fig. 1—A 200-hp, 600-rpm squir- 

rel-cage induction motor mounted 

on a Rockwood base and driv- 

ing an air compressor by a 

flat belt 24 in. wide and 30 ft 
3 in. long 


up 


Your 


MOTOR 
PULLEYS 


What is the best size of motor pulleys? How big can 


they be? How small? 


By B S Weaver 


INDUSTRIAL DIV 
GENERAL ELECTRIC CO 


HE ENGINEER selecting a mo- 

tor pulley for a belt drive must 
keep within safe and workable dimen- 
sions. Within these limits he can select 
on the basis of convenience, first cost 
and efficiency. To help him choose 
pulley size intelligently, this article 
tabulates the accepted ‘‘standard’’ 
upper and lower dimension limits for 
various motor frames and speeds. It 
explains how these standard limits 
were determined, and presents the 
principles which must guide the en- 
gineer where circumstances force him 
to go above or below the established 
limits. The aim, in brief, is to show 
the reader how to keep out of trouble 
in selecting motor pulleys for flat- 
belt drives. 

Present motor designs in standard- 
ized dimensions are available for a 
large number of horsepower and 
speed ratings for each frame size. If 
torque were constant it would be 
possible to select, for use on a given 
frame, a pulley size that approached 
minimum recommended diameter for 
safe belting practice. 

While a given motor frame may 
have a definite torque rating, there 
are modifications such as speed and 
temperature which are taken into 
account in establishing horsepower 


Here are practical answers 


and consequently torque rating. For 
this reason, pulley sizes standardized 
by the National Electrical Manufac- 
turers Association for motors of stand- 
ardized dimensions are a compromise. 
In the same manner, standard pulley 
sizes have been established by motor 
manufacturers for other motor frames 
which do not conform to standardized 
dimensions. The need for smaller 
pulleys is recognized and limiting val- 
ues are usually listed by the manu- 
facturer for each horsepower and 
speed rating available in any frame. 

Bearing loads depend upon spacing 
between bearings, weight supported, 
amount of the belt load and its loca- 
tion with respect to the bearings. 
Shaft loads must also be considered 
from the standpoint of combined tor- 
sion and bending caused by the power 
transmitted and unequally distributed 
weights and bending loads. General 
Electric practice allows a_ liberal 
factor of safety over shaft stresses 
calculated on overloads which may 
reasonably be expected in motor ap- 
plications. The practice in bearing 
design is to maintain conservative 
bearing temperatures, inasmuch as the 
temperature depends upon rubbing 
speeds as well as bearing loads. Where 
rubbing speed is high, unit pressure 
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must be reduced to prevent excessive 


heating. The unit pressure is the 
total load on a bearing divided by 
its projected area. 

Bearing loads as determined by 
belting formula take into account the 
total pull by the tight and slack sides 
of the belt and a safe value for the 
coefficient of friction. Motor belt 
drives are usually figured on the 
assumption that tight-side tension is 
3 times slack-side tension. 

This approximation has proved 
satisfactory for many years. On this 
basis, the total pull on the pulley is 
double the ‘‘load pull’’ (‘‘load pull’’ 
is difference between tensions on 
tight and slack sides). This two-to- 
one ratio has proved adequate and is 
rarely exceeded when applying and 
operating belts by experienced help, 
even though the belts may be tight- 
ened at rest by moving the motor 
away from the drive. 


NEMA Standards 


Table I gives dimensions of stand- 
ard and minimum pulleys recom- 
mended by NEMA. The table also 
gives maximum allowable belt width 
for each motor rating. Pulley diame- 
ter must have an upper limit to keep 
peripheral speed and belt speed with- 
in safe limits (usually not over 5,000 
fpm). Table II shows pulley diameters 
corresponding to 5000 fpm at various 
motor speeds. 

Belts and pulley are sometimes 
operated considerably above 5,000 
fpm, but it is advisable to consult 
the belt and pulley manufacturers for 
their recommendations before doing 
this. A belt speed of 4,000 to 4,500 
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fpm is a more conservative value, and 


Table II—Max. Pulley Diam. for Belt Speed Not to Exceed 5000 FPM the standard pulley diameters given 
in the table falls below these values 


Full-Load Motor Speed, RPM...... 3,450 1,750 1,450 1,150 960 860 in most cases. 

REM Where large speed ratios are re- 

Max. Safe Pulley Diameter, In... 223 26} #27: 33 40 .... quired, it is desirable. to make the 


motor pulley as small as possible, so 
that the driven pulley will not be 
inconveniently large. Frequently, the 
driven pulley diameter will be limited 
by available space so that the de- 
sired speed ratio can be obtained only 
by reducing the diameter of the mo- 
tor pulley. Reducing the pulley di- 
ameter decreases the belt speed and 
the amount of power that it can 
transmit per inch of width, so that a 
wider belt and pulley are needed to 
transmit a given horsepower. 

But there are practical limitations 
to belt width. An extremely wide belt 
moves the center of load application 
outward from midpoint of the shaft 
extension (the point generally used in 
determining bearing loads), thereby 


Fig. 2—Two 150-hp, 720-rpm_ synchro- 
nous motors belted to a_ single-cyl 
double-acting CO2 compressor 


Table I—Standard and Minimum Pulley Sizes Recommended by NEMA for Motors of 
Different Capacities and Speeds 


Synchronous Speed and Motor Horsepower Senter Minimum Pulley 
Frame | 3,600 | 1,800 | 1,500 | 1,200} 900 | 750 | 720 | 600 | 500 | 514 | 450 Dia. |Width| Belt | Dia. /Width| Belt 
No. Rpm | Rpm | Rpm | Rpm | Rpm | Rpm | Rpm | Rpm | Rpm | Rpm | Rpm} In. | In. {Width} In. | In. |Width 

ee 1-1} 1 #] #1 3 3 3 23 23 3 23 
2-3 1} 1 1} 3 3 4 3} 3 23 4} 4 
1 1 2 4 33 3 23 43 4 
2 Sa 5 3 1} 2 1 i 4 3 4 33 3 3 4} 4 
ere siete 1} 1} 1 3 43 43 4 3 43 4 
2 ee 7} 5 3 3 2 2 13 1 1 43 43 4 33 43 4 
10 5 5 3 3 2 13} 142] #1 3 5 43 4 4 53 
15 5 6} 6 5 62 6 
ee 10 74 5 5 3 2 13 1 6 53 5 5 6% 6 
15 73 | 10 74 73 5 3 3 2 13 8 6% 6 6 3 7 
err 20 10 9 Ti 7 7 93 9 
15 15 10 10 9 72 6 93 9 
_ 25 73 5 5 3 2 9 7% 7 8 9% 9 
ee ee ees 20 20 15 ew 10 74 73 5 3 10 72 7 8 11 10 
25 25 20 15 15 10 10 7} 5 10 72 8 11 10 
444...... 30 25 20 20 15 10 74 | Il 92 9 8 13 12 
30 40 30 25 25 20 15 15 10 11 93 9 10 13 12 
errr nee Assan 1 Oe 50 40 30 30 25 20 20 15 12 11 10 10 15 14 
40 40 30 25 25 20 14 13 12 1l 17 16 
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increasing these loads. An unusually 
wide belt might cause overloading of 
the bearing. 

In Table I, the belt widths for 
minimum pulleys are the standard 
maximums recommended. Before us- 
ing wider belts than these, the motor 
manufacturer should be consulted. 
Even the tabulated maximum allowable 
belt width may bring the belt center 
beyond the midpoint of the shaft ex- 
tension in some cases. This location, 
however, has been considered in 
determining the allowable minimum 
pulley diameter. 

The belt width for the different 
motor ratings will, in general, be 
found quite liberal. For example, 
Frame No. 364 has 20-hp rating at 
1,800 rpm. At full load this motor 
will operate at about 1,750 rpm. Its 
standard pulley is 9 in. in diameter 
and its minimum pulley 7. At 1,750 
rpm, the former will give a belt speed 
of 4,100 fpm and the latter 3,200 
fpm. At these speeds, belts of the 
widths recommended can be readily 
obtained to transmit 40 hp or double 
the motor rating, which is the belt 
capacity usually recommended when 
squirrel-cage induction motors are 
started on full voltage. 

Minimum pulley dimensions given 
in the table are those that will per- 
mit connecting the motor to its load 
with a belt having a reasonable re- 
serve capacity to take care of starting 
conditions, peak loads and other fac- 
tors encountered in practice. The di- 
ameter of the pulley is not, however, 
the minimum over which the belt can 
be safely operated because of internal 
bending stresses. On a basis of these 


Table III—Recommended Maxi- 
mum Ratings of Two-Bearing 
Motors for Flat-Belt Drives 


Motor speed (syn.).. 1,800 1,500 1,200 
Motor horsepower .. . 0 40 75 
Motor speed (syn.).. 900 720 600 
Motor horsepower... 125 150 200 


conditions, minimum pulley diameter 
will vary according to grade and kind 
of belt, but in all cases it will be 
found well below the minimum diame- 
ter given in Table I. 


Min. Pulley Dimensions 


For example, Frame No. 364 speci- 
fies a minimum pulley diameter of 7 
in. One belt manufacturer specifies a 
minimum pulley diameter. of 4.5 in. 
for a belt that would be used on such 
an application at 4,000 fpm. This 
pulley is 2.5 in. smaller than the 
pulley diameter tabulated for Frame 
No. 364 when operating under maxi- 
mum conditions of 20 hp. at 1,800 
rpm. The reason for the difference 
is obvious: Pulley sizes in the table 
are based on motor bearing considera- 
tions, whereas minimum pulley diam- 
eters specified by belt manufacturers 
are based on belt characteristics. Of 
course, motor considerations should 
govern in this case, but, fortunately, 
what is good for motor is also good 
for the belt. In some frame sizes, mo- 
tor manufacturers may permit smaller 
pulleys than the standard minimum, 
but it is advisable to consult them be- 
fore using smaller pulleys than 
recommended. 

Problems involving speed ratios, 


center distances, load factors and 
ambient conditions of temperature, 
dirt, fumes and moisture should be 
referred to the mechanical-power 
transmission manufacturer for analy- 
sis. 

Certain forms of belt-tightening 
bases use the weight of the motor, 
mounted on a rocker arm, to main- 
tain belt tension. One of these drives 
is shown in Fig. 1. They may also be 
used with multiple V-belt drives. 
With the tension thus maintained 
under running conditions, larger pul- 
ley ratios and closer shaft center dis- 
tances than those recommended in 
standard belting practice are allowed. 
Motor torque aids motor weight in 
keeping the belt tight when the tight 
side of the belt is underneath and 
opposes when the slack side is down. 
It is obvious that attention must be 
given to correct installation in order 
to obtain the full benefit of the drive 
and to prevent overload on the motor 
bearings. 

In Table I, motor sizes are based on 
2-bearing constructions for belt drive, 
but at the slower speeds, considerably 
larger ratings are permited by many 
motor manufacturers. Motor ratings 
given in Table III represent good 
belting practice. These ratings are 
based on the use of pulleys standard- 
ized by the National Electrical Man- 
ufacturers Association. Where it is 
desired to use belt drives on motors 
of ratings above those given in Table 
III, the outboard bearing construc- 
tion, is recommended. For flat-belt, 
multiple V-belt and chain drives, the 
assembly includes outboard pedestal 
base and belt-tightening rails. 


Oil For Business Friction 


ARBITRATION is the oil that will 
prevent friction in business relations. 
Just as good lubrication saves time 
and money in the plant, use of arbi- 
tration will save time and money in 
settling disputes with contractors, 
suppliers, or customers. What then 
is arbitration and how can it be ap- 
plied to everyday affairs? 

Most business dealings are covered 
by contracts,: which tell what each 
party to the deal is supposed to do 
and what each is to get for it. No 
matter how well drawn a contract is, 
a dispute is likely to arise over its 
terms. Even more trouble is likely 
to result from relations not covered 
by contracts. Going to court has 
been the time-honored means of set- 
tlement, with all the attendant delay, 
expense, and publicity. Arbitration is 
offered as a streamlined substitute. 


Briefly the idea is this: Arbitrators 
are selected by both parties from a 
list of men designated as qualified. 
Such lists are furnished by the Ameri- 
ean Arbitration Association, a non- 
profit organization of arbitration- 
minded businessmen. The arbitrators 
hear the ease, and make a decision 
which has the force of law, since 
arbitration procedure is supported by 
federal and state laws. Note that it 
is not a compulsory compromise, but 
a verdict on the merits. Red tape 
and publicity are absent, costs low. 

How can you get these benefits? 
Make a habit of insisting on an arbi- 
tration clause in contracts. Be sure 
it refers to the rules of an established 
arbitration tribunal, as this insures 
proper handling if trouble occurs, and 
protects the award from attack on 
the grounds that the proceedings were 


POWER ¢ JANUARY, 1938 


not conducted according to prevail- 
ing arbitration law. The American 
Arbitration Association recommends 
the following clause: 

“Any controversy or claim arising 
out of or relating to this contract or 
the breach thereof, shall be settled by 
arbitration, in accordance with the 
rules, then obtaining, of the American 
Arbitration Association, and judg- 
ment upon the award rendered may be 
entered in the highest court of the 
forum, state or federal, having juris- 
diction”, 

If no contract is drawn or a dispute 
arises on a contract not including an 
arbitration clause, arbitration may be 
had on consent of both parties. 

Specific information about pro- 
cedure or theory can be readily an- 
swered by the American Arbitration 
Association, 8 West 40th St, N. Y. C. 
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Fig. 1—Liquid-actuated 
dial thermometer with 
short capillary. Note 
uniform scale and 


small bulb 


Liquid- 


Filled 


MERICAN 
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Dial Thermometers 


The last of five articles describes the liquid- 
tilled instrument, gives specification data and 
compares the four types of dial thermometers 


By E H Hammond 


CHIEF ENGINEER, AM. S & B INSTRU- 
MENT DIV, MANNING, MAXWELL & 
MOORE, INC 


IQUID-FILLED distant-reading 
dial thermometers are similar to 

the mercury-filled instrument, described 
in Power, September, 1937. The sys- 
tem, consisting of bulb, capillary, and 
bourdon spring is highly evacuated, 
and filled solid with a liquid under 
initial pressure. In theory and opera- 
tion, it differs from the mercury-filled 
type only in characteristics of the fill- 
ing liquids, which usually are hydro- 
carbons such as kerosene, ether, alco- 
hol, or xylene. As the liquid in the 
bulb is heated or cooled, the bourdon 
spring expands or contracts with 
change in volume. Linear motion pro- 
duced at the bourdon tip is translated 
into rotary motion of the pointer 
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through the conventional sector and 
pinion movement. 

Liquids used as fillings are non-cor- 
rosive, and will not amalgamate with 
non-ferrous metals, which mercury 
does. Therefore, the system can be 
made from copper and bronze, with 
soldered connections, and is less ex- 
pensive to manufacture than the 
welded all-steel mereury-filled system. 
Also, the liquid fillings themselves re- 
quire less skill and precaution in fac- 
tory handling, and this tends further 
to reduce the cost. However, any 
price advantage must be _ balanced 
against certain disadvantages which 
narrow the field of usefulness. 

The system is solid filled, and, there- 
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fore, subject to line error from changes 
in temperature along the capillary, 
just as is the mereury-filled type. 
Liquids used as fillings have high 
coefficients of expansion, which may 
be 3 to 8 times that of mercury, de- 
pending on the liquid used. Line error 
will be nearly proportional to the 
coefficient of expansion, therefore much 
greater with liquid-filling than with 
mercury filling. Otherwise, factors 
influencing or determining line error 
will be quantitatively the same for 
these liquids as for mercury. 

An important point in connection 
with liquid-filling is that line-error 
compensation must be applied, except 
under the most favorable conditions 
of installation. This alone may more 
than offset any advantage of lower 
manufacturing cost where liquid-filled 
thermometers would require compensa- 
tion for line error and mercury-filled 
would not. 

In most commercial liquid-filled ther- 
mometers, the system pressure is 
limited by bourdon-spring design and 
material to a value considerably lower 
than is considered good practice with 
mercury. Liquid fillings all have a 
much higher factor of compressibility 
than mercury. For example, ether will 
be compressed approximately 33 times 
more than mercury under a pressure 
of 150 Ib, and alcohol approximately 
22 times. Higher compressibility tends 
to inerease the necessary bulb size, 
which is another reason for keeping 
system pressure lower. 


Power 


Power available for operating a 
solid-filled system depends on filling, 
compressibility and coefficient of ex- 
pansion. Negretti & Zambra in “Mer- 
cury in Steel Thermometers,” show 
that under specified conditions, a mer- 
cury-filled thermometer will have ap- 
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proximately 4 times the power of one 
filled with ether. 

As outlined in previous articles, lag 
of a thermometer will depend among 
other things on the thermal character- 
istics of the filling, and on the size and 
shape of the bulb. By virtue of the 
higher expansion coefficient of its fill- 
ing, a liquid-filled-thermometer bulb 
will be much smaller than a mercury- 
filled one for the same range, although 
reduction in bulb size will be modified 
by the higher compressibility of the 
liquid. The smaller bulb helps to 
reduce lag, but since the heat conduc- 
tivity of mercury is 40 to 50 times 
greater than for the liquid fillings, the 
over-all inherent sensitivity of the 
mercury-filled type will be greater. 
That is, a mercury-filled thermometer 
will respond more quickly to a change 
in temperature than will a liquid-filled 
system. 

The filling for a thermometer must 
be pure and free of all matter which 
might freeze, plug the capillary, or 
break down under high heat. Ther- 
mometer manufacturers usually must 
depend on outside sources for purity 
control in liquids purchased for fill- 
ings. With mercury it is easier for 
them to set up their own distillation 
equipment, and thus maintain control 
over purity of mercury used for filling. 
It is good practice to use a fine-bore 
capillary with a liquid-filled system 
for the same reason advanced for mer- 
cury, to reduce line error. Anyone 
who has attempted to confine mercury 
knows how hard it is to hold. This 
property makes it possible to use finer 
bore capillaries with mercury than with 
other liquid fillings without danger of 
plugging the system. 


Bulb-Elevation Error 


As with mercury, there can be no 
bulb-elevation error until the hydro- 
static pressure exceeds the internal- 
system pressure. The initial pressure 
usually will be several hundred pounds 
per sq in. with any of the liquid fill- 
ings. For commercial installations, no 
correction for elevation will be re- 
quired. 

It is possible to select fillings for 
liquid-filled thermometers that have a 
much lower freezing point than mer- 
cury. These permit the liquid-filled 
types to be used for temperatures be- 
low —40 F, but their upper range is 
about 750 F compared to 1,000 for 
mercury-filled dial thermometers. 

Liquid-filled and merecury-filled ther- 
mometers belong to the same family, 
and the differences will be more in de- 


Fig. 2—Specification data that should 
be given the manufacturer when order- 


ing dial thermometers 


gree than in characteristics. Therefore, 
there is no need of repeating the gen- 
eral discussion which appeared in the 
article on mercury-actuated dial ther- 
mometers. 

Perhaps something should be said 
regarding the scope of the two types. 
Mercury-actuated dial thermometers 
are used throughout industry where- 
ever a powerful, accurate, rugged dial 
thermometer is required. There will 
be installations where a liquid-filled 
thermometer must be used to meet 
special operating conditions. In gen- 
eral, however, liquid-filled thermome- 
ters are best suited for handling on a 
production basis for services where a 
standardized, cheap, powerful system 
is required, and where the line lengths 
and temperature changes are such that 
simple case compensation will give 
sufficient accuracy. It is limited as to 
flexibility, scope, and range, and should 
not be used if mercury, vapor-pres- 
sure or gas-actuation would be better 
suited for the service. 

A 12-point comparison of the four 
types of dial thermometers follows: 
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Mercury-Filled Types 


1. Solidly-filled with mercury under 
high initial pressure. Deflection of bour- 
don spring measures direct expansion 
and contraction of mercury as bulb is 
heated or cooled. 

2. Most expensive to build. Entire 
system all-steel welded construction. 

3. Does not require correction for bulb 
elevation. 

4, Not affected by reversal of bulb 
and line temperatures. 

5. Compensation required for error of 
long lines or for large changes in line 
temperature. Compensation may be 
either partial or full, as required. 

6. Working range between minus 40 
and plus 1000 F. Range can be as. 
short as 30 and as long as 1040 F. 

7. Seale graduations uniform. Accur- 
acy high over whole scale. 

8. Bulb relatively small, especially for 
long ranges. Bulb volume varies inverse- 
ly with length of range. 

9. Bulb can be made quite long to ob- 
tain average temperature. Is true aver- 
aging type. 

10. Has good heat sensitivity, influ- 
enced by size and proportions of bulb. 

11. Most powerful and rugged of all 


types. 
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Fig. 3—Density-temperature curves for 

mercury, ethyl alcohol and ethyl ether. 

Rate of density change is proportional 

to expansion, which for mercury is 

constant, but changes rapidly for the 
liquid fillings 


12. Will not stand appreciable over 
temperature, unless specially protected. 


Vapor-Pressure Types 


1. System partially filled with volatile 
liquid. Bourdon spring deflected by 
vapor pressure of liquid in bulb. 

2. May be fabricated entirely of non- 
ferrous materials. 

3. Will not have appreciable line 
error unless bulb has considerable ele- 
vation above or below instrument case, 
when a pointer correction must be made 
for hydrostatic head. Should never be 
installed with bulb elevated if range is 
such that bulb and line temperatures 
may cross or reverse each other, unless 
system is especially compensated. 

4, Erratic pointer fluctuations if bulb 
and line temperatures reverse, unless 
system is specially compensated. 

5. See 4. 

6. Large selection of ranges, includ- 
ing temperatures as low as minus 40 and 
as high as 650 F, but not in one range. 


7. Seale not uniform. Divisions in- 
crease progressively through range. 
Accuracy poor in lower portion of range. 

8. Bulb can be made small if it is 
always hotter than line and case, other- 
wise bulb must be large enough to take 
all liquid from line and spring. 

9. Will not indicate true average or 
hottest temperature of bulb. Bulb 
should be kept short as possible. 

10. Has good heat sensitivity. Suit- 
able for indicating rapidly changing or 
fluctuating temperature. 

11. Inherently sturdy and accurate, 
provided filling-liquid and bourdon-spring 
characteristics are properly matched. 

12. Must be protected against even 
moderate over-temperature. 


Gas-Filled Types 


1. Filled with an inert gas under ini- 
tial pressure. Bourdon spring deflected 
by changes in pressure as gas in bulb is 
heated or cooled. Absolute pressure in 
system nearly proportional to absolute 
temperature. 

2. Can be fabricated entirely of non- 
ferrous materials. 

3. Does not require correction for bulb 
elevation. 

4. Not affected by bulb and line tem- 
perature reversals. 

5. Does not normally require line error 
compensation other than bulb, which 
must be large to reduce line error. Large 
bulb may be difficult to install. 

6. Working ranges between minus 60 
or less and plus 1000 F. Range can be 
as short as 150 and as long as 1000 F. 

7. Seale graduations uniform, accu- 
racy high over whole range. 

8. Bulb can be made quite long, but 
minimum length is limited. 

9. Is not true averaging type, but will 
indicate approximate average tempera- 


PF Correction 
Downs Power Costs 


A 2000-kva synchronous condenser corrects power 
factor in an industrial plant, improves voltage regu- 
lation and pays its installation cost in a short time 


By Gordon Fox 
VICE-PRESIDENT 
FREYN ENGINEERING CO 


OWER-FACTOR CORRECTION 

frequently presents large possi- 
bilities for cutting power costs, as was 
the case at the two plants of Camp- 
bell, Wyant & Cannon Foundry Co, 
Muskegon, Mich. A substantial amount 
of electric power is purchased and 


72 (24) 


used principally for operating electric 
furnaces, a special inductive-heating 
operation, and several hundred motors. 

Freyn Engineering Co was retained 
as consulting engineer to determine 
how electric-power costs might be re- 
duced. A survey led to the decision to 
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ture if temperature differences along 
bulb are not too great. 

10. Large bulb and poor heat conduc- 
tivity of gas reduces heat sensitivity. 

11. Less rugged than other types. 

12. Will not stand appreciable over- 
temperature. 


Liquid-Filled Types 

1. Solid filled with a non-corrosive 
liquid under moderately high initial pres- 
sure. Bourdon-spring deflection meas- 
ures direct expansion and contraction of 
liquid as bulb is heated or cooled. 

2. Less expensive to manufacture than 
mercury-filled when compensation is not 
required. Can be made of copper, brass 
or bronze with soldered connections. 

3. No error due to bulb elevation. 

4. Not affected by reversal of bulb 
and line temperatures. 

5. Has much greater line error than 
mercury-filled type. Line error compen- 
sation required except under most fa- 
vorable conditions. 

6. Working range between minus 40 
or less to about plus 750 F. Range may 
be as short as 30 F. 

7. Seale graduations uniform over the 
shorter ranges; not uniform for ranges 
much longer than 300 F. 

8. Bulb inherently small, volume 
varies nearly inversely to length of 
range. 

9. Is of true averaging type, but be- 
cause of small volume, difficult to build 
bulb sufficiently long for averaging. 

10. Small bulb gives high heat sensi- 
tivity. 

11. Stands next to mercury-filled type 
for ruggedness. Has approximately 25% 
power of mercury-filled type for given 
change in temperature. 

12. Will not stand appreciable over 
temperature. 


continue purchase of power, but a 
change of rates was obtained and ad- 
vantage taken of possibilities to qual- 
ify for lower-cost service. 

This load is at a maximum in the 
morning, at the same time that the 
utility’s peak occurs, so that the rates 
penalize demands at that time. The 
demand charge is based on kva inte- 
grated over 15-min intervals. Since 
plant power factor was low, demand 
charge was a dominant factor in the 
total bill, which made power-factor 
correction desirable. Capacitors were 
considered, but it was decided to in- 
stall a synchronous condenser, because 
a suitable used unit could be purchased 
at low cost. Other factors affecting the 
choice were: 


1. Power-factor correction is only 
necessary during morning hours. 

2. The synchronous condenser 
would assist in improving voltage reg- 
ulation of the plant, which was un- 
satisfactory because of severe load 
fluctuations and unbalanced single- 
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phase low-power-factor load of indue- 
tion heating. 

3. The plant is some distance from 
the power company’s substation and is 
supplied over lines having considerable 
reactance. 

4. Installation of the synchonous con- 
denser incorporated needed improve- 
ments in switching and protection. 

The new unit comprises a 2000-kva, 
7200-volt synchronous condenser, a 4- 
panel switchboard and a flexible double 
bus switching layout using one oil 
switch per circuit, Fig. 1. Two of the 
four panels in the switchboard belong 
to the power company. These panels 
control the two incoming circuits and 
include totalling energy and reactive- 
component meters. The other two 
panels control the synchronous con- 
denser and the plant-feeder circuits. 


Oil Switches 


Electrically-operated oil switches of 
150,000-kva rupturing capacity are 
mounted on a pipe structure. Buses 
and connections are of substantial 
construction with liberal barriers 
between phases at points of ex- 
posure. The general appearance of 
the structure is shown in Fig. 2. The 
substation building is an enlargement 
of a brick building previously housing 
a simple switching and metering in- 
stallation. The new switchboard and 
structure were erected without disturb- 
ing the existing installation. Connec- 
tions were cut-over on a week-end 
without delay to production, after 
which the old installation was then 
removed, and the synchronous con- 
denser erected in the space made avail- 
able. Air drawn in through filters and 
delivered by a fan to the pit below the 
synchronous condenser, ventilates the 
substation, which is under a slight 
positive pressure. Large ventilators 
in the roof permit exit of warm air. 


Schedule of Operation 


The synchronous’ condenser is 
started at 9.00 AM, and excited to 
deliver maximum corrective kva until 
about noon. Under these conditions 
it raises the power factor about 15 
points to about 92% and correspond- 
ingly reduces kva demand. During the 
afternoon, excitation is decreased and 
operations proceed at about 85% 
power factor.. Under those conditions 
the billing demand is less than in the 
morning. Voltage regulation is satis- 
factory and the copper losses in the 
synchronous condenser are reduced. 
Late in the afternoon, as the load 
drops off, the synchronous condenser 
is shut down. Savings in power cost 
resulting from this change will return 
entire substation investment in a short 
time, and thereafter produce a hand- 
some net savings in power cost. 


Fig. 1—Two of the switchboard panels 
are for the incoming lines and two 
control the synchronous condenser 
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Fig. 2—Electrically operated oil 
switches of 150,000-kva rupturing ca- 
pacity are mounted on a pipe structure 
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To protect life and insure good air service, take care in the 
selection and installation of equipment beyond the compressor 


Look Beyond the 
Air Compressor 


SUCCESSFUL compressed-air 

plant is one in which all parts 
of the system are properly coordi- 
nated. Beyond the compressor selec- 
tion, proper installation and care of 
auxiliaries such as receivers, piping, 
gages and protective equipment, con- 
tribute in a large measure to satis- 
factory and safe operation. 

A compressed-air receiver prevents 
air-pressure pulsations produced by 
the compressor from continuing 
through the system to the point of 
application. It should also provide 
enough storage capacity to prevent 
appreciable loss of pressure on de- 
mand peaks. The greater the demand 
fluctuation, the larger should be the 
receiver. If the compressed-air pip- 
ing is large enough to maintain low 
flow velocity, it may be included as 
storage capacity. 

In general, the receiver should be 
large enough to hold one minute’s full- 
load output of the compressor. 


Use the formula 
y, = 
Ps 347 


where V, is the volume of air in cfm 
at compressed-air pressure, V; is max- 
imum compressor-piston displacement 
in cfm and P, is gage pressure of the 
compressed air. For example, with a 
compressor having a maximum piston 


Fig. 2—Form of stamping used 

to identify unfired pressure ves- 

sels constructed according to 
ASME Code 


Official symbol denoti 


Faragra No. if 
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By Harry Spring 


displacement of 125 cfm, an operat- 
ing pressure of 100 lb per sq in is 
desired. Substituting in the formula: 


_ 14.7 x 125 
100 + 147 


If a receiver 24 in. in diameter is 
chosen, a length of slightly over 5 ft 
would be the minimum requirement. 
This tank would probably be too 
small for any but a nearly constant 
load. <A practical installation for 
average loads would perhaps use a 
receiver 30 in. in diameter by 5 or 6 ft 
long to insure adequate storage capac- 
ity and pulsation-dampening effect. 
There is no harm in choosing a re- 
ceiver a little too large. 


Capacity and Output 


Comparing the question of air-tank 
capacity and air-compressor output 
capacity per min, I find that several 
typical installations operating satis- 
factorily under reasonably steady 
loads average about 1 cu ft of receiver 
per 4 efm of compressor capacity. 
In other words, an air compressor 
rated at 100 cu ft of free air per min 
would require a 25-cu ft air receiver, 
assuming the average amount of pres- 
sure piping and a load which did not 
vary greatly. With very short piping, 
the receiver volume should be about 
10% greater. Conversely, extensive 
pressure piping of large diameter 
would permit using a smaller receiver. 

Here are two satisfactory ways to 
control a highly fluctuating load which 
demands practically constant pressure. 
First is a secondary receiver installed 
near the load. This receiver acts as 
an accumulator, and should be of 
sufficient volume to supply the load 
with the maximum predetermined pres- 
sure drop. The second method is to 
operate a properly designed and con- 
structed air receiver at a considerably 
higher pressure than required at the 
load, supplying the load through a re- 
dueing valve set at the correct load 


= 16 euft 
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pressure. <A relief valve set at the 
maximum pressure allowed on the load 
should always be installed after the 
reducing valve to prevent excessive 
pressure should regulator stick open. 

Safety requires that air receivers be 
substantially constructed for the de- 
sired pressure. Select receivers con- 
structed according to the ASME Code 
for Unfired Pressure Vessels, identi- 
fied by a stamp on the receiver which 
complies with paragraph U-66 in the 
Code. Fig. 2 shows this form of 
stamping, which should use letters and 
figures at least ys-in. high and should 
appear on some conspicuous part of 
the tank. The stamp is placed near 
a manhole, if any, or near a handhole, 
or on a nameplate, brazed or otherwise 
irremovably attached to the shell plate. 

Some localities have adopted laws 
making it illegal to install a com- 
pressed-air tank not bearing the 
stamp of a required standard. It is 
important to investigate and comply 
with the local laws. If the installa- 
tion is to be in a section not having 
a law, it will be safe and advisable 
to insist on a tank bearing the ASME 
Code stamp. 

When a receiver is set vertically, it 
should be supported by three or more 
lugs, by a supporting ring under the 
lower head, or by any substantial 
construction that will permit inspec- 
tion of the bottom head. Deteriora- 
tion by external corrosion may pro- 
gress unseen to a dangerous point 
under certain conditions, unless this 
type of mounting is used. If one 
head is convex and one concave in a 
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Fig. 1—Compressed-air plant with a 2-stage synchronous- 
motor-driven compressor, aftercooler and receiver 


vertically mounted tank, it is well 
to have the convex (dished out) head 
at the bottom to facilitate drainage. 
Fig. 3 shows a correct installation of 
an air compressor with appliances and 
appurtenances, including a satisfactory 
mounting for a vertical receiver. 

A horizontal receiver should not rest 
directly on brick, concrete, or wooden 
supports. Dampness (from sweating 
or other causes) may produce serious 
external corrosion at the point of con- 
tact. If supporting piers of these ma- 
terials are used, cradle the tank on 
substantial metal shims. Give a hori- 
zontal tank a slight pitch to allow 
proper drainage. 

The Massachusetts Department of 
Public Safety requires that a fixed 
ladder or footholds be provided in 
vertical air tanks over 6 ft high, 
when there is a manhole in the up- 
per head. This is to assist ingress 
and egress by inspectors or the main- 
tenance crew that might enter the tank 


Fig 3— Air-compres- 
sor auxiliary equip- 
ment correctly in- 
stalled and protected. 
Receiver is mounted 
so that its bottom 
can properly 
drained and 
spected 


for cleaning or repairing. This prac- 
tice is conducive to safety and con- 
venience, and is recommended for all 
installations of similar type. 

Provide one or more safety valves 
for the compressed-air system and set 
them at a pressure not exceeding the 
lowest pressure stamped on any tank 
in the system. They should have dis- 
charge capacity to handle maximum 
compressor output without the pres- 
sure going above the allowed value. 

Locate safety valves as close to the 
compressor as practical. Do not put 
shutoff valves of any description be- 
tween the safety valves and compres- 
sor. Use no safety valve over 3 in. 
in diameter for compressed air. Do 
not use safety valves having east- 
iron valves or valve seats. If a 3-in. 
safety valve will not relieve the sys- 
tem properly, use more than one 
valve. Use safety valves of the direct 
spring-loaded design, provided with 
a substantial lifting lever, preferably 
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of a type marked “ASME Std”. If 
safety valves are exposed to freezing 
temperatures, provide them with a 
g-in. drain at lowest point where 
water can collect. 

Provide a blowdown or drain con- 
nection, at least } in. in diameter at 
the lowest part of the air receiver. Do 
not use globe valves in this connec- 
tion. Remove oil, condensation, cor- 
rosive sludge, and carbonaceous sedi- 
ment from the tank by blowing down 
through this connection once daily. 

When the safety-valve setting ex- 
ceeds 50 lb per sq in. and the compres- 
sor capacity exceeds 50 cfm free air, 
it is advisable to provide fusible plugs. 
These melt and give warning when the 
air temperature reaches 500 F, a dan- 
gerous operating condition that should 
be corrected immediately. Place a 
fusible plug in the discharge line 
close to the compressor, and one at 
the highest part of each primary air 
receiver, as in Fig. 3. Use fusible 
plugs designed for compressed-air serv- 
ice and not of the boiler type. Those 
stamped “Mass. Std.” are satisfac- 
tory. 

Pressure Gages 


Provide at least one pressure gage 
calibrated to not less than 1.5 times 
safety-valve setting. Brass pipe and 
fittings are recommended for pressure- 
piping. Put a 4-in. valved connee- 
tion in the piping so that pressure- 
gage accuracy may be determined by 
a test gage while the system is in 
operation. Unless the pressure gage 
is exposed to freezing temperatures, 
provide a syphon to fill the gage tube 
with water to prevent damage by 
high-temperature air. 

Piping between the compressor and 
aftercooler, if any, and the receiver 
should not be reduced below compres- 
sor discharge diameter. A minimum 
number of sharp turns is desirable. 
Sharp turns cause friction and result 
in backpressure and power loss at the 
compressor, and reaction of the piping 
to air-flow pulsations may cause dan- 
gerous pipe-line pulsation. Anchor 
the piping along at least two axes. 


5 
Cooling |_-|7 Intercoc Safety v Compresse. 


Fig. 1—Turbine room of the municipal plant at Holyoke, 
Mass., showing the new turbine-generator in the foreground 


ODERN turbines can be de- 

signed to satisfy diverse re- 
quirements. The Holyoke turbine, a 
case in point, is intended for normal 
steam conditions of 210 Ib, 150-F 
superheat and 29-in. vacuum, but can 
operate at other pressures without seri- 
ous impairment of efficiency when 
present and future plant conditions 
require. Here’s what it can do: 


1. Generate 6250 kw at 100% power 
factor with 190-lb, 125-F superheat . 


steam at 283-in. vacuum. 

2. Generate 5500 kw with 210-lb, 
150-F superheat steam at 2-lb g back- 
pressure. 

3. After predetermined changes, the 
unit will operate efficiently at 450 lb, 
150-F superheat and 29-in. vacuum. 

4. Operate as a mixed-pressure tur- 
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bine with 450-lb and 210-lb steam, 
generating 5500 kw at 2-lb g_back- 
pressure. 

5. Operate on 210-lb steam after the 
changes, generating 5500 kw at 2-lb g 
back-pressure. 

6. After installation of automatic 
bleeder mechanism, with 450-lb steam 
pressure, bleed at 125 lb when oper- 
ating at vacuum. 

7. Supply three stages of feed heat- 
ing with present or future steam con- 
ditions. 

These wide variations in operating 
conditions are required by plant 
changes. Older turbines now in opera- 
tion have cast-iron parts which tem- 
porarily limit operating pressure to 
190 Ib. This limitation will be removed 
in the near future anil the pressure 
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For inlet steam pressures from 190 

to 450 lb, condensing or backpres- 

sure, feed-heating only or automatic 

bleed, this turbine does everything 
but fly 


By T J McGrath 


WESTINGHOUSE ELECTRIC & MFG CO 
SOUTH PHILADELPHIA 


raised to 210 lb. Furthermore, con- 
densing water is taken from a canal 
which is drained for cleaning and re- 
pairs for one or two weeks each year; 
during this period the unit must ex- 
haust to atmosphere. 

When new boilers are installed, the 
station pressure may be increased to 
450 lb and the turbine changed to 
operate at the higher pressure. The 
present plan is to install sufficient 
high-pressure boiler capacity to oper- 
ate the unit condensing and retain 
low-pressure boilers enough to supply 
the additional steam needed when non- 
condensing. 

An anticipated demand for 125-lb 
steam in the future led to the provision 
for adding automatic bleeding con- 
trol. 


Fig. 2—Compact 5000- 
kw, 3600-rpm_ turbine 
can be adapted to 
future boiler - plant 
changes which will 
raise steam pressure 
from 210 lb to 450 lb 


i 
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The cylinder and rotor are machined 
to provide for a 2-velocity-stage im- 
pulse element, but only one row of 
blades is installed; grooves for the 
other row are plugged. Later, when 
changes are made to adapt the tur- 
bine for higher pressure, the present 
impulse blades and plugs will be re- 
moved and the blades for a 2-velocity- 
stage impulse element installed with- 
out additional machining of the cyl- 
inder or rotor. The 33 stages of reac- 
tion blading are divided into four 
groups with suitable openings for ex- 
traction for feedwater heating. Blades, 
4 in. wide, are of rolled stainless steel 
with brazed-on packing pieces. Larger 
blades are machined from bar stock 
and have integral roots. 


Non-Condensing Operation 


Non-condensing operation is the 
same as condensing until the seven 
control valves are wide open and the 
steam flow is 72,000 lb per hr at a 
load of about 2200 kw. As the load 
increases above this point, steam 
passes through the end of the steam 
chest and an external pipe to a bypass 
valve located at the side of the tur- 
bine. Operated by a separate mech- 
anism, this valve admits steam to the 
14th reaction stage. Gradually, as 
more steam is bypassed on increasing 
load, flow through the higher stages 
decreases to that just sufficient to cool 
the blading. 

When the turbine is converted for 
high pressure, the present 10-in. throt- 


Fig. 3—Cross-section of turbine shows plugged 
impulse blade rows and governing arrangement 


tle valve and steam strainer will be 
connected directly to the bypass valve 
to control the low-pressure steam for 
mixed-pressure operation. A new 8-in. 
throttle valve and strainer will sup- 
ply the steam chest. Entirely separate 
sources of supply eliminate possibility 
of excessive steam pressure on the 
cylinder walls. New valve seats and 
nozzle blocks will also be required. 


Automatic Bleeding 


For automatic bleeding, the first 
three stages of reaction blading must 
be removed along with four inches of 
the high-pressure cylinder blade ring 
in order to machine groves for in- 
stalling grid valves. The cylinder can 
be machined in place by a portable 
boring bar supported in the small bore 
of the cylinder end walls. The dummy 
piston between the impulse element 
and the reaction blading ' can be 
grooved for sealing strips by turning 
the spindle in the turbine bearings 
and supporting the cutting tool in a 
holder fastened to the cylinder. 

Two separate governor-operating 
mechanisms are provided, one con- 
trolling the steam-chest valves and 
the other the bypass valve. Both have 
motor-operated speed changers con- 
trolled by interlocking limit switches. 
The bypass-valve speed changer is 
connected to the control circuit just 
before the main one is disconnected 
and vice versa. A 1% change in speed 
is allowed between connecting one and 
disconnecting the other so the bypass 
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valve will open when the speed falls 
that amount below normal. Only a 
small overlap is allowed to limit over- 
speed on sudden loss of load. 

The condenser is fastened directly to 
the turbine exhaust. It has 6250 sq 
ft of Muntz metal tubes of 11 ft, 
103 in. active length. Tube plates are 
also Muntz with tubes rolled in at 
both ends. The condenser shell is 
larger in diameter than the tube plates, 
connection being made by #-in. end 
plates which take care of differential 
expansion between the tubes and the 
shell. The welded-steel condenser 
shell is 4 in. thick. Waterboxes and 
covers are cast iron. The atmospheric 
relief valve is opened manually when 
the turbine operates non-condensing 
and serves as the exhaust outlet. 

Extensions at the Holyoke plant 
were made under the direction of J 
F Kirkpatrick, manager, Gas & Elec- 
trie Dept, Holyoke, Mass., and C H 
Craig, McClintock & Craig, engineers. 


Oil From Waste 


Germany’s acute fat shortage has 
turned inlustrial interest toward de- 
velopment of grease and oils from 
waste. It is estimated that for each 
100,000 people, from 180 to 365 tons 
of crude fat are obtainable annually 
from sludge. Of the 80,000 tons of 
grease flowing into sewers each year, 
Germany hopes to reclaim 25,000 for 
the manufacture of laundry soap. 
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This “pretzel”, or sparger, 
feeds exhaust steam into 
a beer still (which sepa- 
rates alcohol from slops), 
saving 17,000 Ib of live 


steam per hr 


ee © @ @ 


steam-saving 
Pretzel 


ENNSYLVANIA SUGAR CO., 

Philadelphia, during weekend shut- 
downs, had been wasting exhaust steam. 
This sparger recovers 700,000 lb of 
exhaust a day for alcohol separation 
(replacing live steam), yet cost only 
$1,805.42 with control valves. It is 
made up of 6- and 8-in. copper tube 
containing 866 %-in. holes and mounted 
on an 8-in. section cast from copper 
reclaimed from old plant trolley wires. 


Before (above) and after (right) the alcohol 
plant began to use exhaust, saving the 
equivalent of 800 hp per hr in live steam. 
{ A new gas washer reduced smoke emission 
from two 200,000-lb-per-hr boilers below that 
of the char house (foreground) 
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Getting the Most 


32 
Out of Your | ™* 


HE HIGH COST of poor mainte- 

nance is nowhere more insidious 
than in lighting. Low voltage, im- 
proper or aged lamps, dusty reflectors, 
dirty walls and ceilings, and empty 
sockets may singly or in combination 
take their toll, with the result that 
many plants do not get the illumina- 
tion they pay for. Here are the things 
to watch: ‘ 

Keep Bulbs and Fixtures Clean— 
Bulbs and reflectors should be wiped 
free of dust at least once a month, 
and except in unusually dirty loca- 
tions, they should be washed at least 
once every 60 days. Stubborn cases of 
encrusted, greasy dirt require warm 
water and soap or a mild grease sol- 
vent. Extreme cases of hardened, 
sooty deposits, particularly on outdoor 
surfaces, may require a dilute solu- 
tion of oxalic acid. After washing, 
wipe and dry reflectors carefully or 
rinse in ammonia water to avoid the 
soap film that will hold the next de- 
posit of dust. 

Wash Dirty Walls—What has been 
said about dirt on reflectors and bulbs 
applies in principle to grimy or dis- 
colored interior surfaces. It is com- 
mon practice, and economical, to wash 
most painted interiors once a year. 

Use Efficient Lamps—A common 
item of lighting maintenance concerns 
lamps of poor quality. The cost of the 
bulb is merely a small down payment 
on the cost of lighting, usually repre- 
senting less than 10% of the total. A 
few cents difference in the cost of the 
bulb is really negligible, whereas a 


Fig. 1—Loss of light trom 
maintenance neglect. Fig. 
2—Rate of decrease of il- 
lumination from dirt accu- 


OF LIGHT FROM MAINTENANCE NEGLECT 


mulation [ Loss due to a [ Loss due to 
operation of | wrong com- 
lamps past | bination of 
| their prime fF lamps and : 
ref lectors 
~ | Loss due to Loss due io : 
empty sock under volt-} 
ets and age opera- 
“| neglecte tion of | 
Loss due to Loss due to 
| dirty walls dirty lamps 
and ceilings -| and 
ment 
FIG.1 


_ RATE QF DECREASE IN ILLUMINATION 


Elopied in Days 


A planned maintenance program will bring down the 
lighting bill. Here is shown what to do and how to do it 


By Samuel G Hibben 


WESTINGHOUSE LAMP DIVISION 
BLOOMFIELD, N. J. 


few per cent difference in output effi- 
ciency is vitally important. If we 
evaluate lighting costs properly, we 
find that a deficiency of 6% in lamp 
efficiency is about equal to the average 
first cost of the lamp. Hence, ineffi- 
cient lamps are not cheap at any cost. 
Empty Sockets Are Expensive — 
Fixed charges, such as cost of in- 
stallation and investment, continue 
whether the socket is empty or full. 
Obviously the unobserved burnout is 
doubly to be avoided because if the 
unit appears to be ready for service 
and yet fails to function in an emer- 
gency, it represents a definite loss, 
sometimes an accident hazard. 
Pension Aged Bulbs—Aged lamps 
in a properly maintained system should 
be removed even though still capable 
of burning. Happily, most American 
lamps of high standing do not fre- 
quently blacken seriously enough to 
necessitate removal before burnout. 
Maintain Correct Voltage—To a 
minor degree, there may be some loss 
in voltage due to any corroded contacts 
throughout the system. To a greater 
degree, there is a voltage loss resulting 
from haphazardly extending or over- 
loading branch circuits, a temptation 
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that exists through practicing the false 
economy of saving a little copper at 
the cost of lumens. 

The voltage drop in any system 
should not exceed 2%. In the main, 
this is counterbalanced by providing a 
slightly exeess voltage at the service 
entrance or the distribution panel. The 
cost evaluated in units of light amounts 
to approximately 3% dimunition of 
illumination for a 1% drop in volt- 
age. By over-voltage burning, you 
gain light at the cost of life. 

Keep Reflectors and Bulbs Matched 
—If the glass reflector is broken, light 
is wasted sidewise, because the proper 
reflector usually increases the usable 
light from two to three times over that 
from a bare lamp. If the metal re- 
flector becomes tarnished or bent, 
much the same thing occurs. If, and 
this is important, the wrong size of 
lamp bulb be inserted in a reflector, 
then the emitted beam is changed, and 
the combination loses effectiveness. 

Plan Inspection Schedule—In this, 
as in all equipment maintenance, the 
secret of efficiency lies in planned 
periodic attention. The maintenance 
should be made the regular duty of a 
reliable employee. 
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PHIL SWAIN ... . . Editor 


N DECEMBER, I took a trip to 

Pittsfield, Mass., in the heart of 
the beautiful Berkshires, to see Gen- 
eral Electrie’s new plastic-molding 
plant. With 320 presses, this is, I 
believe; the largest plastic-molding 
plant in the world. Compounds, in 
powder form, are hydraulically 
squeezed between the two halves of 
heated steel molds. . . . From this trip 
I brought away two outstanding im- 
pressions: 370-F water to heat the 
molds is drawn directly from the 
boiler drum and pumped throughout 
the factory under 200-lb pressure to 
prevent it from flashing into steam. 
You will find technical details of this 
sensational process described on page 
8. This is the second installation of 
its kind in America, but the largest. 
Here is a new power service, “super- 
heated water,” some- 
thing which will 
interest many indus- 
trial engineers. .. . 
My other impression 
is of the enormous 
tool room, almost as 
large as the press 
room itself. Here 
were row on row of ultra-modern 
machine tools and scores of super- 
skilled workmen carving intricate dies 
out of blocks of tool steel. In this I 
see still another answer to those who 
imagine that the machine destroys skill 
and makes automatons of men. The 
present trend is just the reverse... . 
If ever we have the so-called “man- 
less factory” it will 
be manless only in 
the sense that the 
workers will all have 
graduated from the 
brainless to 
those requiring a 
noodle. 


....carving dies 


From the facing _ ... clinging vine 


page, you will see 

that the clinging vine has at last be- 
come a piece of power-plant equip- 
ment. We have first-hand testimony 
from our own photographer, who was 
there, that this is no fake. Good old 
turnbuckle vine! Maybe the climate 
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down at Fort Oglethorpe, plus the 
comforting warmth of the stack has 
something to do with it. 


Engineering grows more scientific 
every year, yet I doubt whether we 
can ever get completely away from rule 
of thumb. We don’t 
understand every- 
thing now and never 
will Meanwhile 
we have to live, 
which means that we 
have to act with- 
out full understand- 
ing. . .. Where 
would we be today 
if men had waited for theoretical un- 
derstanding before making practical 
application? How about the sailing 
ship? How about steam engines and 
boilers? Just look back over history 
and see how often some go-getter did 
the job years before the theorists came 
along and explained why it worked. 
And let’s not forget the old colored 
mammy. She can’t tell a steam 
table from a hot plate and thinks de- 
grees Fahrenheit are lodge ritual, but 
her pies taste mighty good, just the 
same. 


....@ steam table 


Speaking of climate, I must join 
those who “point with pride” to the 
California variety. Even schools grow 
bigger out in the West where men 
are men and the sun shines perpetu- 
ally. If you don’t believe it, turn 
to page 40. With its 40-acre campus, 
that school at Fullerton, Calif., looks 
like a fair sized college. Buildings 
are connected by 4,000 ft of tunnel 
carrying lines for steam, hot and cold 
water, electricity, gas, sewage, public 
address signals and telephone. The 
last three remind us that talk, piped 
or wired, is one of today’s standard 
power services. 


Our question department, which is 
the whole Power staff, gets some 
tough ones. For example, a recent 
letter asked, “Where can I buy diesel 
farm-light sets, 32-volt sheep clip- 
pers and a 32-volt horse clipper?” 
And some folks eall this age horseless! 
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A Dutch uncle recently wrote in 
about his hydraulic piping. Pressure 
is 1500 lb and line 400 ft long. Not 
a leak in 15 years. For your prac- 
tical information, the joints are male 
and female, copper gasketed. 


The foreword (page 1) bids the 
good old coal shovel “Rest in Peace” 
while the article on page 10 is titled 
“Good Bye Coal 
Shovel.” Looks like 
collusion. As a mat- 
ter of fact the two 
just happened to hit 
the same issue. The 
darkey shoveler gave 
me my hint for a 
sermonette, while an- 
other member of the staff, quite in- 
dependently, hit upon an apt title 
for an excellent article on coal hand- 
ling in small plants. Let’s sum it all 
up here by saying that the shovel is 
dead in modern plants, large or small. 


....good bye shovel 


December’s special section on Fluid 
Highways has left several of the edi- 
tors woozy, but their efforts are re- 
paid by the number of readers who 
have found useful information in it. 
We knew that piping, valves and 
fittings were of vital interest to every 
engineer, and that developments over 
the past three years had changed the 
picture materially— which meant sim- 
ply that we had to take our own 
medicine. We've preached the doc- 
trine of obsolescence in power equip- 
ment; it also holds on Power articles 
—for confirmation, compare the Pip- 
ing Section in February, 1935, with 
that of December and Mid-December, 
1937. 


Another subject has been taking 
tremendous strides in the last three 
years—air conditioning. In April, 
1936, we told what air conditioning 
was all about, showing that it was 
little more than a 
new combination of 
units long familiar 
to power engineers. 
In February, we're 
going to carry on, 
bringing air condi- 
tioning up to date, 
describing commer- 
cial units, showing 
types of installations, sources for 
equipment, and so on. We asked, 
diffidently, for lists of installations 
since Jan. 1, 1936, and are swamped 
with the reply. We have already tab- 
ulated several hundred installations of 
all types, and as Cap’n Henry used 
to say, “It’s only the beginning, folks, 
only the beginning!” Look for the re- 
sults in February, if we live through it, 


....swamped 
with replies 
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CREEPER 


CLINGS, 
CLAMPS 
CRACK 


OUR YEARS AGO, cavalrymen 
at Fort Oglethorpe, Ga., began to 
do their riding at a safe distance 
from the 125-ft brick power-plant 
stack, for a erack had appeared at its 
top and had worked down about 40 ft, 
something over 25 ft of it being opened 
out to a maximum of about 3 in. at 
the top. Engineer J F Masefield had 
asked for an appropriation to get the 
stack repaired, but it was moving at 
normal official speed. He mentioned 
his difficulties to a brother engineer 
down in Florida, who suggested he 
plant some slips of Florida vine at 
the base of the chimney. It sounded 


POWER ¢ JANUARY, 1938 


ridiculous, but Masefield carried three 
shoots back with him and tried them. 
One died, but the other two grew to 
the top of the stack within a year, 
encircled the crown, and actually be- 
gan to pull the erack shut. Now, four 
vears later, the vine is over 3 in. in 
diameter and the crack is closed, ex- 
cept for the little bit visible at the top 
of the stack. Our roving photog- 
rapher heard the story, took the 
pictures, then had the facts checked by 
Major Williamson, commanding. It's 
all true. 

P.S.—The appropriation hasn’t come 
through yet. 
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There have always bee? many good reasons side walls as well as from one compartment to _ | 
for the selection of Riley-Harringto” Stokers another- ra 
when conditions dictated the use of traveling Driving sprockets; chains, pins and rollers a 
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ments made in recent years, these reasons have long life and lower maintenance: »s 
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Fig. 
ugal refrigerating machine. 


1—850-ton Carrene centrif- 


350- 


ton unit is located immediately be- 
hind this one 


Fig. 2—Refrigerating room, showing instrument 
panel, piping and larger refrigerating machine 


Multi-building Gimbel’s department store in Phila- 
delphia, air-conditions over 360,000 sq ft of floor space 
with two Carrene centrifugal refrigerating machines 


NE OF THE LARGEST air- 
conditioning systems the 
country is the recently completed 1200- 
ton installation at Gimbel Brothers’ 
multi-building store in Philadelphia, 
Pa. Total areas served by the equip- 
ment is approximately 360,000 sq ft of 
floor space (about 8t acres) and in- 
cludes four basement stores, four first 
floors, two second floors, three third 
floors and a seventh floor comprising 
the main dining room, English grill, 
and private dining rooms. Condi- 
tioned spaces are supplied with air 
from adjacent fans and dehumidifiers. 
Chilled water for the dehumidifiers 
comes from the main_ refrigeration 
room in the sub-basement, Fig. 1, which 
contains two Carrier centrifugal re- 
' frigerating machines, one of 350 tons, 
* the other 850 tons capacity, driven by 
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Fig. 3—One of the con- 

ditioned spaces. Note 

how ductwork matches 
building design 


400- and 1000-hp Westinghouse mo- 
tors respectively through Terry re- 
duction gears. In these machines, 
compressed Carrene vapor is liquified 
in shell-and-tube condenser with 
water from the cooling tower cireu- 
lating through the tubes. The liquid 
refrigerant is then pumped into a 
cooler or evaporator and sprayed over 
tubes carrying recirculated water from 
the surge tank, where it evaporates 
and removes heat from this water, 
cooling it to 45° F for cireulation to 
the dehumidifiers. This chilled water is 
delivered to the dehumidifiers by two 
2100-gpm Allis-Chalmers motor-driven 
pumps. Nash motor pumps return 
water from dehumidifiers to surge tank. 

Condensing water is cooled in a 
Marley roof tower, 13 floors above the 
street. Air is cireulated in the tower 
by six Marley propeller-type fans, 95 
ft in diameter. The tower cools 4209 


gpm of water from 93.5° F to 85° F 
in the hottest weather. The 20-in. con- 
denser-water risers are oversized for a 
future in air-conditioning. 


The long control panel in the re- 
frigeration room, Fig. 2, carries the 
Cutler-Hammer controls for the eom- 
pressor motors, main chilled-water and 
condenser-water pump motors, and 
cooling-tower fan motors. A push- 
button remote-control panel this 
room operates all motors. Flow of 
chilled water and condenser water is 
measured by Brown flowmeters. 

Machinery rooms at strategie points 
contain fans, filters, and spray-type 
dehumidifiers. Automatic controls reg- 
ulate the mixture of outside air and 
return air passed through the dehumid- 
ifiers with a fixed minimum quantity 
of outside air. Automatic controls 
also regulate the amount of recireu- 
lated air bypassed around the de- 
humidifier and mixed with the 
conditioned air from the dehumidifier 
so that an even temperature is main- 
tained within the conditioned space. 

Automatic temperature and humidity 
controls are Powers Regulator. The 
16 Buffalo Forge fans used range in 
capacity from 3600 to 85,000 efm and 
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the total fan capacity is over 500,000 
cfm. The seven Carrier dehumidifiers 
have capacities from 14,000 to 85,000 
cfm. Fans are driven by Westing- 
house motors from 1 to 50 hp in size. 
Drives between fans and motors are 
Allis-Chalmers Texrope, with the ex- 
ception of one Roekwood-base flat- 
helt drive. Total connected horsepower 
of the system is 2295, 

Ductwork was furred in to conform 
to the decorative scheme, Fig. 3, and 
the duet system laid out to conform 
to the architectural motif of the build- 
ing’s. 

In order to have the system in op- 
eration by the cooling season, it was 
necessary to complete substantially the 
installation in three months, which was 
record time considering that a large 
part of the work could be performed 
only at night and that only a very 
small part of the existing ventilation 
ducts could be used. Carrier Corpora- 
tion made the installation. Charles 
S Leopold of Philadelphia was the 
consulting engineer. 
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Number 65 


FIELD TEST CODE FOR DIESEL ENGINES* 


FoLttow this test procedure promptly 
after installation under supervision of 
the engine-builder’s engineers, who shall 
have opportunity to make adjustments 
on engine and auxiliaries before test. 
The object is primarily determination 
of output and fuel consumption, secon- 
darily collection of other operating data. 

To meet the primary object, these 
measurements must be made: (1) Gross 
kwhr output delivered to switchboard, 
(2) net kwhr output (gross output 
minus that part consumed by essential 
auxiliaries), (3) weight of fuel con- 
sumed, (4) speed in rpm. 

To attain the secondary object, these 
measurements must be made: (1) pres- 
sures: barometric (28.25 in. Hg min), 
injection air, scavenging air, lubricat- 
ing oil at pump discharge, jacket-water 
inlet to oil “cooler and to engine, raw 
water (a) to and (b) from heat ex- 
changer, compression (at stable operat- 
ing temperature), firing (max.) (2) 
Temperatures: engine-room (90 F max.), 
intake air, seavenging air erank- 
case or receiver), exhaust (at eylinder 
outlets to manifold), lubricating oil 
(a) to and (b) from oil cooler and (¢) 
to and (d) from engine, piston-cooling 
fluid (a) to pistons and (b) from each 
piston, jacket water (a) to and (h) 
from engine and (¢) to and (d) from 
heat exchanger, raw water (a) to and 
(b) from heat exchanger. (3) Other 
measurements: physical properties of 
fuel oil conforming to the engine-build- 
er’s specifications shall be determined 
by standard ASTM test methods. 

Instruments and Apparatus—These 
are required to make the secondary 
tests: (a) a container from which the 
engine draws its fuel and (b) a weigh- 
ine device (see the sketch), (¢) accurate 
scales, (d) pressure gages as indicated. 
plus (e) diesel-engine indieator for 
“pull? cards indicating compression and 
firing pressures, (f) thermometers and 
pyrometers, (2) tachometer, (h) revo- 
lution eounter (i) ealibrated electrical 
instruments for unit gross kwhr output 
and essential-auxiliary input, (j) water 
rheostat, or other steady load of ae- 
curately determinable power factor. 

Preparations—(a) Secure proper con- 
dition and function of engine. (b) Re- 
cord data called for in test record form 
as far as available. (@) Check and install 
instruments and apparatus. (d) Assure 
uninterrupted jacket-water supply. (e) 
Assure sufficient fuel supply. so that one 
erade will last throughout test. Fuel 
should fulfill builder’s specifications. 
(f) Assure sufficient lubricating-oil sup- 
ply, of a grade to meet engine-builder’s 
specifications. (g) Reeord such adjust- 
ments and settings as have effect on en- 
gine performance, i. e., valve timing, in- 
jection timing, valve life and clearances. 

Schedule of Tests—(a) Make these 
tests under steady load: 1 hour at 3 
load, 1 hour at ? load, 2 hours at full 
load. (b) Before each test bring the 
engine to stable state under test con- 
ditions, indicated by readings made a 
part of the record. (c) During test, take 
and record readings at 15-min. intervals, 


Fuelsupply line 


— 


50-gallon\ tan 


Scale tank 


Need /e-poin 
leve/ gage---- 


100-ga/lon, 
fuel-measur- 
ing tank 


SUGGESTED 


FUEL 
CONTAINER ADy 


engine..--- 


Into the container neck projects a needle 
pointing upward. When this point is about 
to break the surface of the fuel column, it 
indicates an exact level. Before beginning 
the test, fill lower tank slightly above needle 
point and stop fuel supply. As fuel level 
passes needle point, note time and begin 
test. Supply fuel in accurately measured 
quantities from upper tank, and adjust flow 
to maintain fuel level near needle point. 
Just before end of test, adjust fuel flow to 
maintain exact level at needle point. 


(d) Read indieating instruments at 
least twice for each period. re- 
cording instruments and fuel measure- 
ments at beginning and end of each 
period. (e) Collect recoverable uncon- 
tuminated fuel leakage for each test 
period. (f) Consider a test for 10% 
overload, if run, as approximate only, 
hecause generator efficiencies for over- 
loads are not given by manufacturers. 
Calculation of Results—(a) For eal- 
culation of fuel consumption, first credit 
collected uncontaminated fuel leakage. 
Then correct for deviation of high heat 
value from 19,000 Btu per Ib. Express 
the final result in Ib of 19,000-Btu (high- 
heat value) fuel consumed per hr. (b) 
Read gross kwhr output directly from 
switchboard instruments. Deduct 
input to auxiliaries from gross kwhr 
output to obtain net kwhr output. (d) 
Caleulate shaft or brake hphr output from 
gross kwhr output after adding losses 
hetween engine and switchboard instru- 
ments. These are I°R losses of stator and 
rotor coils, core losses, stray-load losses, 
exciter losses, field-rheostat losses, cable 
losses, bearing friction and windage 
losses, friction losses in chains or belts. 
In standard engine- or weighted-rotor 
eenerators with direct-connected, belted 
or chain-driven exciters, subtract a 
sinele figure fo cover exciter. cable and 
field-rheostat losses, bearing friction 
and windage, none are allowed for in 
standard ATEE generator efficiencies. 


Deductions 
Full load ATEE 
Generator Efficiency Full % w 
94.7 to 96.1 1.75 ae 3.2 
93.4 to 94.6 20 2.5 3.4 
92.5 to 938.3 3.0 
91.3 to 92.2 2.6 3.5 4.75 
90.3 to 91.2 2.75 3.7 5.0 
89.4 to 90.2 3.1 4.1 a. 
88.5 to 89.3 3.4 4.5 6.1 
87.6 to 88.4 3.6 4.8 6.5 
86.7 to 87.5 3.8 5.1 7.0 


If excitation is furnished from outside. 
these corrections do not apply; there 
use corrections based on data from the 
generator builder and agreed upon be- 
fore test. 

Maintain power factor at or above 
that for which efficiencies are specified 
throughout all tests. 


Tabulation of Results—Use this form: 
General Information: 


Date of test Builder 
Location Test conducted by 
Owner Object of test 


Description, Dimension, ete.: 


1. 2- or 4-cycle engine, single- or double- 
acting; type of seavenging:; cross- 
head, trunk piston or opposed-piston, 
wet or dry pistons; oil- or water- 
cooled pistons; mechanical air 
injection; type of combustion cham- 
ber; number of cylinders. 

2. Class of service. 

3. Auxiliaries attached: fuel-supply 
pump. lubricating-oil pumps, water- 
circulating pumps, scavenging pumps, 
air compressors, radiator fans, oil 
coolers, fuel heaters (all with details 
of type, capacity, maker’s name, etc.). 

4. Auxiliaries, independent or separately 
driven (with details of type, capacity, 
power, maker’s name, etc.). 

5. Rated brake horsepower of engine. 

6. Rated speed of engine. 

7. Make, type and kva rating of gener- 
ator. 

8. Make, type and rating of exciter. 

9. Kw rating of generator, correspond- 
ing to 100% rated engine capacity. 

10. Grade of fuel used for test. 

11. Make and type of governor. 

12. Number, diameter and_ stroke’ of 
working cylinders. 

13. Altitude of installation, 

Test Data and Results: 


1. Pressures; list on separate lines read- 
ings of barometric, injection — air, 
scavenging air, lubricating oil at 
pump discharge, jacket-water inlet 
(a) to oil cooler and (b) to engine, 
raw water (a) to and (b) from heat 
exchanger, 

Temperatures: (On separate lines) 
engine, room, intake air, scavenging 
air (in crankcase or receiver), exhaust 
at cylinder outlets to manifold, lubri- 
cating oil (a) to and (b) from. oil 
cooler and (c) to and (d) from engine, 
piston-cooling fluid (a) to and = (b) 
from each piston, jacket water (a) to 
and (b) from heat exchanger, raw 
water (a) to and (b) from heat ex- 
changer, 

3. Fuel Properties. 

4. Total Fuel Quantities: (on separate 
lines) gross fuel, lb; recovered fuel, 

_ Ib: net fuel, Ib. 

5. Hourly Fuel Quantities: net fuel, Ib. 
per hr; net fuel, corrected to 19,000 
3tu per lb high heat value, Ib per hr. 

6. Speed: rpm. 

7. Electrical Data: volts, amperes, power 
factor, gross kw output, std generator 
efficiencies. corrected generator effi- 
clencies, deductible kw input to auxil- 
laries, net kw output. 

8. Power: brake, or shaft output of en- 
gine, kw; brake, or shaft output of 
engine, b hp 

9. Economy Results. expressed in fact 
corrected to specified high-heat value 
of 19,000 Btu per Ib; per kwhr 
(gross kwhr output), lb per kwhr (net 
Kwhr output, auxiliaries deducted). 
Ib per shaft (or brake) hphr. 


Fuel Specifications for Field Tests— 
Pipe scale in new lines and foreign mat- 
ter in new fuel tanks may force special 
cleaning during test. Request engine- 
builder’s recommendations, then supply 
necessary equipment. Fuel oil must be 
in accordance with engine-huilder’s speci- 
fication for the particular engine. 


Condensed, with — permission, from 
“Standard Practices” of the Diesel Engine 
Mfrs Assn, 2 W 45th St, New York, N. Y. 
(They also inelude tests for governing.) 
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Fig. 1—It took two cable inclines and 
@ narrow-gage railway to get equip- 
ment to this hydro plant 


AN ERECTOR REMEMBERS 


N L Rea, construction engineer for General Electric, 
recalls the installation of a hydro plant at which 
eight men had to use six languages to understand 
one another. But language difficulties were trivial ... 


EOPLE VERSED in the ways and 
wiles of erecting men have a high 
regard for their fluency and range of 
expression. Even the best of men, 
though, cannot keep up language 
studies when they have to shift coun- 
tries over night. Yet, the job must go 
on in spite of language handicaps, and 
one needs must do his best with what 
languages are available, plus unlimited 
sketch paper and hand waving. 
Perhaps an actual situation will best 
Hlustrate the maneuvering often neces- 
sary. The scene is a meeting to plan 


and coordinate assembly and erection 
of a large hydro plant. 

Characters are: chief engineer 
(French with no other language), 
assistant engineer (French with some 
Spanish), contractor (Swedish and 
Norwegian), operating engineer (Nor- 
wegian only), waterwheel erector 
(German only), chief erector (English, 
Swedish and a very little Norwegian), 
assistant erector (English and Ger- 
man), another erector (from Texas, 
with some border Spanish). 

We shall assume the waterwheel 


erector wants to know when water 
will be available to start the unit and 
when the generators and switchboards 
will be ready. He asks the question 
in German. The assistant erector puts 
it into English. After it is translated 
into Swedish by the chief erector, the 
contractor puts it in Norwegian for 
the operating engineer. The Texan 
translates into Spanish and the assist- 
ant chief engineer puts the question 
into French for the benefit of the chief. 
Then the discussion starts. 

Grammar and the proper verbs, ad- 
jectives, prefixes, ete, are soon for- 
gotten or perhaps are unknown, for 
construction languages are far from 
classical, and phrases or expressions 
good in Old Mexico may mean some- 
thing not so polite in Spain. 

And there are times when other 
difficulties make language troubles 
seem trivial. In the case above, the 
power house, back in the mountains, 
was reached by two eable inclines and 
an intermediate section of narrow- 
gage railway, Fig. 1. So apparatus 
was taken apart for ease in handling. 
Stator frames were shipped in sec- 
tions without laminations or windings. 

When laminations were unpacked, 
they were found soaked from long ex- 
posure, so had to be cleaned and dried. 
Here again, local facilities decided the 
best method. A long rectangular pan, 
made from sheet iron and filled with 
sawdust, was mounted on a temporary 


Fig. 2—The first section of one field 
lowered into place, with the strongback 
(left foreground) and hydraulic jacks 
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stove and kept hot by a slow fire. Sev- 
eral men stood alongside this pan and 
passed the laminations along through 
the hot sawdust from one to the next, 
scrubbing them thoroughly. This did a 
quick and thorough job of cleaning 
and drying. Cores were assembled and 
wound by local labor trained and 
supervised by the erecting engineers. 
Because of the high speed, 750 rpm, 
the generator fields were very special 
and there was a flywheel in separate 
bearings to give the necessary WR* for 
stability. Both flywheel and revolving 
field were made with extra-large shrink 
fits to take care of bore stretch at nor- 
mal operating speed and at overspeeds. 
The question of putting these parts 
on their respective shafts was over- 
looked by the power company until 
after parts were shipped. So plans 
were made to heat the parts enough in 
an electric oven. Then for fear they 
might hang up when partway home 
on their fits, a pressing rig was de- 
signed. This consisted of three 150-ton 
hydraulic jacks provided with an inde- 
pendent pump and manifold and large 
steel plate for a strongback with six 
14-in. nickel-steel cap bolts. The erect- 
ing engineers took with them the drills 
and taps for putting holes in the ends 
of the shafts to attach the strongback. 
The scheme was to set the shaft on 
end with the bolt holes uppermost and 
block it securely, then lower the heated 
part over the shaft. If it dropped 
home, well and good. If not, the plate, 
or strongback, would be bolted quickly 
to the upper end of the shaft, the jacks 
placed on top of the piece equally 
spaced and close to the shaft and hard- 
wood blocks placed between the top 


7 


Fig. 3—A flywheel in place over the 
heaters, with the oven cover (an old 
box lined with sheet steel) above 


of the jacks and the strongback. Blocks 
were cut and fitted, jacks and pumps 


connected, and the plate, with special » 


bolts, set where it could be picked up 
and placed quickly, Fig. 2. Fortunately 
all parts went together without trouble, 
so the jacking equipment was not used. 
The first shaft was drilled and tapped 
for six bolts, then, when the parts went 
together so nicely, only three holes 
were drilled in the rest of the shafts. 

The shafts were upended in one gen- 
erator pit and securely blocked in 


position. Blocking was provided with 
stops to locate the flywheel or first 
section of the revolving field as they 
were lowered over the shaft. 

General arrangement of the oven, 
heater and a flywheel in place is shown 
in Fig. 3. This heater was made in’ two 
sections, or, rather, two separate 
heaters, each connected delta. 2600 
turns of 0.080 galvanized iron wire 
was wound on a mandrel of 3-in. pipe 
and the resulting coil wound bobbin- 
fashion on a framework of #-in. pipe 
carrying porcelain knobs. 

The first piece was supported over 
wooden posts entirely covered by sheet 
iron, but the wood was so badly car- 
bonized that it was replaced with the 
steel framework shown in the picture. 
The oven cover was an inverted box 
made from packing-case lumber and 
lined with sheet iron on battens. This 
cover had a hatch in the top so ex- 
pansion of the bore could be checked 
as heating progressed. 

Maximum expansion was reached 
within 30 hours, although heating was 
continued longer to make sure of equal 
heat distribution. There was ample 
time because other parts of the in- 
stallation were behind the generator 
schedule. 

If speed had been necessary, a piece 
could have been heated and installed 
on the shaft every 24 hours. In view 
of later experience, the heaters were 
arranged with baffles to prevent direct 
radiation to the piece being heated, for 
fear of distortion or setting up internal 
strains in the metal. Heat should be 
taken to the metal by air circulation 
arranged for uniform and even heat- 
ing of all parts. 


Operators Go To School 


Should a special effort be made-to explain 
the workings of new equipment to operat- 
ing personnel? Here is one case experience 


By Richard L Anthony* PROFESSOR OF MECHANICAL ENGINEERING, BUCKNELL UNIVERSITY 


HERE IS USUALLY a period of 
suspense just after new equipment 
is placed in operation, lasting until 
the station force has become thor- 
oughly at home with it and all its 
kinks have been ironed out. If, in ad- 
dition to being new, the equipment is 
much unlike that already installed in 
the station, the problem of training the 
personnel becomes serious. 
Such a problem has been met suc- 


* Formerly, Mechanical Engineer, Westcott 
& Mapes, Inc., New Haven, Conn. 
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cessfully at the United Illuminating 
Co’s Steel Point Station in Bridge- 
port, Conn. The first section of this 
station, described in Power, Feb 12, 
1924, consisted of three 10,000-kw tur- 
bine generators with 12 boilers oper- 
ating at 225 lb. It was extended from 
time to time, until in 1935 it contained 
7 turbine-generators totalling 80,000 
kw and 20 stoker-fired boilers. Steam 
conditions remained constant at about 
225 lb and 500 F. Auxiliaries were 
almost wholly steam driven, a good 
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exhaust-steam balance being obtained 
by dual-drive exciters. Combustion con- 
trol had been applied to a few of the 
boilers. 

A study made in 1935 showed the 
installation of a superposed high-pres- 
sure section justified. This unit is now 
in operation and consists in the main 
of two 100,000-lb-per-hr boilers and a 
5000-kw non-condensing turbine-gener- 
ator set. The topping turbine receives 
steam at 625 lb, 825 F and exhausts to 
the old main steam header at about 215 


Ib, 620 F. The new boilers are fired 
by pulverized coal and have fully auto- 
matic combustion control. All new 
auxiliaries have electric drive. Feed- 
water is heated and deaerated at 205 lb. 

Before the high-pressure section was 
placed in regular operation, the men 
responsible for it were made thoroughly 
familiar with the equipment. The situ- 
ation was helped somewhat by hiring 
three new mer who had had experience 
with pulverized coal, but it was still 
considered advisable to instruct all the 
men, if possible, in these matters: 

(1) Principles and purposes of 
superposition, (2) Principles of pul- 
verized coal firing, (3) Piping and elec- 
trical systems, (4) Boilers and fuel- 
burning equipment, (5) Fans and vane 
control, (6) Combustion control, (7) 
Deaerating heater, (8) Boiler-feed 
pumps, (9) Fly-ash precipitators, (10) 
Ash-handling system, (11) Turbine- 
generator and control, and (12) Feed- 
water treatment. 


Four Projects 


Fortunately, all concerned recog- 
nized the importance of an adequate 
period of training and the consulting 
engineers, Westcott & Mapes, Ine, of 
New Haven, Conn, had no difficulty 
in securing the cooperation of the 
owner, the operating force and the 
manufacturers of the equipment. 

The instruction was provided by 
four separate, but inter-related proj- 
ects, namely, visits to other stations, 
manufacturers’ instructions, a special 
operating instruction book and a 
school. 

A few, particularly concerned with 
boiler-room operation, were first sent 
to visit stations with similar boilers 
and coal-burning equipment. Arranged 
by the boiler manufacturer, each trip 
lasted several days so that the equip- 
ment could be observed under all con- 
ditions of operation. 

The manufacturers of equipment, ac- 
customed to furnishing instructions to 
purchasers, were requested to make 
them unusually complete. This request 
produced a variety of results, all im- 
pressive in appearance, but ranging 
from a set of catalogue bulletins and 
parts lists to an excellent and specially- 
written illustrated treatise applying 
specifically to equipment furnished. 

An operating instruction book of 
about 160 pages with 12 figures and 
diagrams was written. The book at- 
tempts to serve (a) as a record of the 
equipment installed, (b) as a record 
of the contents of the manufacturers’ 
instructions, (¢c) as a manual of in- 
struction for the piping and electrical 
systems, (d) as a presentation of the 
relationships among the several kinds 
of equipment and (e) as a summary of 
operating instructions for all of the 
new equipment. 


The scope of the operating instruc- 
tion book prepared by the consulting 
engineers is shown by the following 
annotated table of contents. 


Part 1, Introduction. Purpose of new 
equipment, brief description, list of 
innovations involved, list of manu- 
facturers’ instructions, purpose of this 
instruction book. 

Part 2, Equipment. List of all equip- 
ment except certain electrical appara- 
tus, with size, type, capacity, design 
conditions and descriptions gf each 
item. 

Part 3, Boilers and Fans. Comments 
on manufacturers’ instructions, detailed 
instructions for regular starting up, 
regular shutdown, loss of ignition, 
emergency shutdown, forced shutdown 
and fires in coal system. 

Part 4, Automatic Control. -Refer- 
ences to and comments on manufac- 
turers’ instructions, supplementary 
instructions, description and purpose 
of various regulators, valves, relays, 
ete, control of parallel operation of 
old and new parts of station, principles 
of flow measurement and control. 

Part 5, Feedwater System. Refer- 
ences to manufacturers’ instructions, 
description of feedwater system, de- 
tailed instructions for operating de- 
aerating heater and boiler-feed pumps. 

Part 6, Feedwater Treatment. Im- 
portance, conditions to be controlled, 
method of treatment, equipment, chemi- 
cals, analysis and testing, periodic re- 
ports. 

Part 7, Piping System. Diagrams of 
system, tracing of various flows by 
references to diagrams, discussions of 
desuperheaters, pressure - reducing 
valves, relief valves and continuous- 
blowdown system. 

Part 8, Ash-Handling System. Ref- 
erences to manufacturer’s instructions, 
principle of operation, piping con- 
nections, detailed instructions for 
starting and stopping. 

Part 9, Electric Precipitators. De- 
tailed list and brief abstract of instruc- 
tions furnished by manufacturer. 

Part 10, Turbine-Generator. De- 
seription of unit and auxiliary equip- 
ment, special features, list of manu- 
facturer’s instructions and comments 
thereon. 

Part 11, Instruments. Description 
of each instrument panel, purposes for 
which instruments are provided, gen- 
eral statement of principles involved. 

Part 12, Electrical System. Classi- 
fied list of equipment, comments on 
special features, wiring diagrams. 

The operating instruction book was 
necessarily written before the new 
equipment had been placed in service, 
and in fact before all the manufac- 
turers’ instructions had been received. 
It was realized that certain conditions 
could be accurately determined only 
after the station had been running for 
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a time, consequently it. is planned to 
revise this book as soon as sufficient 
experience has been accumulated from 
plant operation. 

The basic plan of the school was to 
present a lecture lasting an hour or 
a little longer, followed by discussion 
and questions and finally by adjourn- 
ment to the equipment in question for 
further study at first hand. 

The first four lectures were given by 
members of the firm of consulting en- 
gineers, while the remaining lectures 
were handled by especially selected 
representatives of the manufacturers 
concerned. At least a half day was 
assigned to each topic, but several 
were of sufficient complexity to require 
both morning and afternoon period, 
so that the entire course included nine- 
teen sessions. 

It is not possible to speak too highly 
of the degree of cooperation which 
made this course a success. An invi- 
tation to be present was extended to 
all in the station who could attend; 
the resulting average attendance of 20 
to 30 men included not only the fore- 
men and chiefs, but some whose inter- 
est in the new equipment might have 
been thought small. The manufacturers 
selected their most able engineers. 
Special lantern slides were made, mo- 
tion pictures were presented, and in 
one or two cases is was possible to 
show working models in the lecture 
room. 


Informal Lectures 


The lectures were delivered -inform- 
ally, of course, with interruptions for 
discussion. The questions and com- 
ments of the station force were very 
much to the point and drew out certain 
information which might have re- 
mained hidden. The consulting engi- 
neers found some features of their 
design questioned by the operators and 
profited by what they heard. 

It is likely that certain byproducts 
of the course will be important: each 
man who attended obtained a better 
knowledge of the station as a whole 
and perhaps saw more clearly his part 
in the general teamwork; operators, 
executives, engineers and manufac- 
turers, four groups who often know 
too little of one another’s difficulties, 
had an opportunity to discuss common 
problems together; certain suggestions 
for further study have been made. The 
response of the men in the station 
was far beyond expectation. 

In conclusion, a course of instruc- 
tion, such as that described, requires 
much effort on the part of its 
organizers. It may be thought of by 
some as outside the scope of the con- 
sulting engineers’ work, but in this 
instance, at least, our experience has 
shown the experiment very much worth 
while. 
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66 E’LL MAKE A SURVEY” 
is a common answer when 
embarrassing questions are raised, and 
all too often it’s just that—an answer. 
Out at Fullerton Union High School, 
when the question of continuing pri- 
vate generation or of going to pur- 
chased power came up, a survey was 
made. . It was a real, thoroughgoing 
study, and proved with tests and fig- 
tures that private generation was sav- 
ing in the neighborhood of $6600 a 
year. The story back of the figures is 
interesting for two reasons: it shows 
how unthought-of factors affect eco- 
nomic questions of this kind, making 
results hard to predict, and it demon- 
strates again that constant attention to 
operating details, small improvements, 
and a knowledge of the plant and 
plant conditions, really pay dividends. 
Fullerton Union High School’s build- 
ings are scattered over 40 acres of 
campus in the heart of Orange County, 
reputed to be the richest county in 
California, 26 miles from Los Angeles. 
More than 4000 ft of service tunnels 
carrying public address, telephone, sig- 
nal, and light and power lines, as 
well as steam, vacuum, water, air, gas 
and sewer mains, connect the buildings 
with the power plant. Each building 
has its own central fan system for 
heating and ventilating, supplemented, 
in some of the older buildings, by 
direct radiation. 

Steam is generated in two Llewellyn- 
Heine water-tube boilers, with 1506 
sq ft of heating surface in each. 
Either gas or oil may be fired in com- 
bination burners of the low-pressure 
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atmospheric type. The control system 
is automatic, using a Mason regulator 
to operate dampers and a long drive 
shaft across the boiler fronts, to which 
is connected the Fisher gas valve, the 
draft shutters, and the Nemec combina- 
tion steam-and-oil valve. Boilers are 
now operated on natural gas, and effi- 
ciencies of close to 80% have been at- 
tained at 200% rating. This high effi- 
ciency with limited furnace volume 
(426 cu ft) is the result of close analy- 
sis of boiler operation. Flue gas is 
analyzed at several loads every day 
to check aero” of the controls. 


Turbining Unnecessary 


Normally one aie is operated un- 
til its load exceeds 200% rating, thus 
it is necessary to operate both boilers 
only two months of the year. Tests 
have shown that operation at high 
rating, with the resulting increase in 
the rate of circulation, and proper 
water treatment and blowdown, make 
it possible to dispense with tube tur- 
bining. Now, when a boiler is down 
for inspection, it is given a thorough 
washing with a hose and left to stand 
with hand holes and manholes uneov- 
ered. Upon inspection, 48 hours or 
so later, a protective scale may be 
seen, curling off the tubes. Measure- 
ment has shown it to be never more 
than 0.010 in. thick. Boilers are now 
blown down three times daily, at 5:00 
A M, 12:00 Noon, 5:00 P M. 

Power is generated at 2300 volts, 
by a 200-kva, 3-phase, 60-cycle Gen- 
eral Electric generator direct-connected 
to a McEwen tandem-compound en- 
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gine. The exciter is belt-driven and 
has a GE Tirrell voltage regulator. 
From the main switchboard, power is 
distributed to seven banks of trans- 
formers under groups of buildings. 

The engine is more than 25 years 
old, and was purchased second-hand in 
1926. It is 14x23x18 in., and is rated 
250 hp at 214 rpm and 150 lb. Since 
the engine was installed, load has 
grown as new buildings have been 
erected. With a slim plant budget, it 
was impossible to add more generat- 
ing capacity. To get the most out 
of the existing equipment, boiler pres- 
sure was raised to 185 lb, but only 
after due consideration had ‘been given 
to safety, and with the consent of the 
insurance company. The engine now 
delivers an average of 290 hp for 
the 9-hr daily run, with peaks up 
to 340 hp. 

Pulsating voltage, that bugaboo of 
generation with a _ single-cylinder, 
direct-connected engine, has been re- 
duced to the point where there is now 
no perceptible fluctuation in light in- 
tensity. Both slide valves of the en- 
gine are on a common rod, controlled 
by a single eccentric on the inertia 
arm of the governor. This arrange- 
ment hampers fine valve adjustments, 
but in spite of this difficulty, critical 
adjustments have been made and have 
contributed to reducing the voltage 
pulsation. Friction in the original 
bearings caused the transmission of 
undesirable motion to the eccentric 
pin on the inertia arm. To overcome 
this, the inertia arm was fitted with 
Timken tapered bearings, and the 
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Saves $6600 a Year on Slim Budget 


bronze eccentric bearing replaced by a 
self-aligning double-row ball bearing. 

The next point of attack in improv- 
ing plant operation was power factor, 
which was low due to highly inductive 
load. A 2300-volt, 50-kva Westing- 
house generator was on hand, so it was 
natural to rig it up as a rotary con- 
denser. With the exciter field rheostat 
on the control panel, any desired power 
factor could be obtained, but in no 
time at all, out would come the circuit 
breaker. Some checking and worrying 
brought under control, and by keeping 
lay in the difference between the 
wave characteristics of the condenser 
and the main generator. Tests showed 
an excessive flow of current between 
the two machines, in sympathy with 
each revolution of the engine, proving 
the diagnosis right and leaving only 
the job of correcting the condition. 
This was done by installing amortis- 
seur windings on the condenser. Pole 
pieces were removed and eight 7%-in. 
holes were drilled in each, as near the 
periphery as possible. Lengths of 3°,-in. 
copper rod were driven into them and 
connected with 4x 8-in. copper strip, 


silver soldered for strength and high 
conductivity. Power factor was thus 
brought under control, and by keeping 
it at 0.97 leading, it was possible to 
maintain constant voltage even when 
a large, across-the-line motor was 
started, an event that formerly would 
have caused a severe voltage dip. 


Making the Survey 


Early in 1937 the potentially em- 
barrassing question of purchasing 
power was raised, leading to the mak- 
ing of the survey. It was necessary 
to know what heat, light and power 
were costing and how this would com- 
pare with the purchase of power plus 
continued steam generation for heat- 
ing. This meant a program of testing 
to determine efficiencies and loads, and 
analysis of past records of costs. For- 
tunately, evaporation tests had been 
run on the boilers only a short time 
before and it wasn’t thought necessary 
to repeat them, since no changes in 
conditions had interevened. Gas bills 
provided data on total fuel costs. 
Energy consumed by the engine- and 
boiler-room auxiliaries was measured 


Combination oil- and gas-burners under 
1506-sq ft boilers 


Tandem-compound engine (on 200-kva, 
3-phase, 60-cycle, 2300-volt generator) 


in a 2-hr test in which condensate 
was weighed. Quality of throttle 
steam and exhaust steam was deter- 
mined by calorimeter measurements, 
using throttling and separating cal- 
orimeters constructed by plant employ- 
ees. Power output was obtained from 
recording watthour meter readings, 
and the log. Disconnecting drip traps 
on steam mains in the tunnels and 
weighing the condensate gave a meas- 
ure of the transmission losses. Heat- 
ing load was calculated from average 
recorded air temperatures, and fan 
outputs from anemometer tests. Re- 
sults were checked by the conventional 
heat-loss method, using mean tempera- 
tures furnished by the U S Weather 
Bureau and checked by those in the 
power-house log. Lights and power 
loads were studied with a portable 
load-testing ammeter, at points of dis- 
tribution, and checked against read- 
ings on the recording watthour meter. 

So much for the raw material for 
the comparison. How was it made? 
First, the cost of steam for heating 
was figured. Right here occurred one 
of those quirks which make the results 
of comparisons so hard to predict in 
advance. Gas for generating steam 
for power had cost $0.175 per M cu 
ft, but gas for heating alone would 
cost $0.365 per M, an increase of 
more than 100%. So even though 
steam consumption would be reduced 
by shutting down the engine, the total 
cost would be higher due to the change 
in the rate schedule for gas fuel. 
Cost of power was added in at 
$0.0169, the expected average rate, to 
get total cost under the proposed plan 
of operation. This was then compared 
to the total cost for generating both 
steam and power (present operation), 
and was found to exceed it by some 
$6600 per year. Actually, the cost 
of steam for heating alone was dis- 
covered to be greater than the pres- 
ent total cost for heat and power. 


sett... 


LTHOUGH FOR SEVERAL 

YEARS the Boiler Code of the 
ASME has allowed the use of boiler 
shells with welded seams, it still does 
not permit boiler shells in which holes 
for tubes are bored through the weld 
metal, or bored so that the edge of the 
hole is at the line of junction of plate 
metal and weld metal. 

With the object of securing some 
reliable information on the strength 
of welded drums in which radial tube 
holes had been bored in the plate, 
through welds, and at the junction of 
weld metal and plate metal, a drum 
constructed for this purpose was tested 
recently at the works of The Babcock 
& Wilcox Co, Barberton, Ohio. 

Fig. 1 shows the drum ready for 
test, with tube holes plugged with 
closed-end nipples expanded into tube 
holes by rolling. Fig. 2 is a develop- 
ment of the shell, giving the layout of 
the holes, their sizes, and the location 
of the welds. Four typical locations 
of holes through welds, or at the edge 
of welds, are shown in Fig. 3. By re- 
ferring to Fig. 2, it will be seen that 
17 holes were located as shown by Fig. 
3a, 17 as shown by Fig. 3b, one as 
shown by Fig. 3c, and one as shown by 
Fig. 34, a total of 36 holes drilled 
through welds or at the edge of weld 
metal. In addition, 171 holes were 
bored through plate metal. 

There were 30 ligaments between the 
holes drilled through the welds, not 
counting diagonal ligaments between 
different sets of holes and between off- 
set lines of holes. In a test drum with- 
out holes in the shell, the longitudinal 
tensile stress set up by any internal 
pressure is one-half as great as the 
circumferential stress. Holes in the 
test drum were spaced closer together 
in a circumferential direction than in 
a longitudinal, and the larger the holes 
in the group, the greater the distance 
between holes. The spacing was such 


* Research professor of Engineering 
Materials, University of Ill. Professor 
Moore served as special consulting en- 
gineer for The Babcock & Wilcox Co in 
connection with the 5 tests described here. 
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that under any pressure, the same ten- 
sile stress was set up in each of the 30 
test ligaments; circumferential and 
longitudinal ligaments were equally 
stressed. The inclined ligaments were 
greater than the test ligaments and 
were under somewhat less tensile 
stress. A large number of ligaments in 
the plate metal were, of course, also 
subjected to the same tensile stress 
as the 30 ligaments .in the welds. The 
computation of stress in the ligaments 
was made by the usual formula for 
thin cylinders, making due allowances 
for the metal removed, but no allow- 
ances for stress concentration. 

To eliminate the possibility of fail- 
ure in the drum heads, they were 
made stonger than the standard. 

Plate material was purchased under 
ASTM Specification (tentative) A 150- 
35T, Grade B. The physical and 
chemical properties of plate metal and 
weld metal were determined in the 
B & W laboratories: 


PHYSICAL PROPERTIES—TENSILE 
TEST 


Metal Yield Tensile Elonga- Reduction 
Point Strength - in of Area 
in. 
lb per sq in. per cent 
Plate 43,100 72,800 26.5 
Weld 63, 500 78, 000 17.0* 31.2 
Weld 56, 7000 73,500 21.0 26.8 

* The elongation value of 17% was in 
all probability due to weld porosity. 

A transverse tension specimen having 
full thickness, and made according to Fig. 
P-2, ASME Power Boiler Code, with reduced 
section at the weld, so as to produce frac- 
ture in the weld, showed a tensile strength 
of 78,500 lb per sq in. 


PROPERTIES—BEND TEST 
OF WELDED SPECIMEN 


Thickness of specimen........ 0.75 in. 
Angle of bend for crack...... - 110 deg. 


Elongation at weld (outer fibers).. 20% 


CHEMICAL COMPOSITION 
Values given in per cent 


Plate Metal Weld Metal 
0.19 0.04 
Manganese .... 0.84 0.33 
Phosphorus 0.019 oe 
0.031 
Molybdenum ... _..... 0.20 


Chemical and physical properties, and 
also the amount of porosity as shown by the 
X-ray test, were purposely made below the 
standards required by the ASME Code, 80 
that welds made to ASME standard would 
be better in service than the weld actually 
under test. 
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Test of 


Fig. 1—Test drum with 
closed-end nipples ex- 
panded in holes 


It seemed desirable that the welds 
should not be of extraordinarily good 
quality, that they should not indicate 
unusually low porosity, as shown by 
radiographs. A special electrode de- 
veloped with the purpose of making a 
weld which would barely meet the 
original requirements for porosity 
given in the ASME Boiler Code was 
used in welding the seams. Less poros- 
ity is sanctioned by the present stand- 
ard films and the porosity of the welds 
was therefore much greater than now 
sanctioned. Radiographs of the welds 
show that the circumferential welds 
were about at the limit of acceptabil- 
ity, as was intended. As the longitudi- 
nal seam was welded with the same 
electrode, the drum welding, on the 
whole, was probably below average. 
At the completion of the welding oper- 
ations, the drum was stress-relieved. 


Tests 


The test drum was subjected to 
eycles of hydrostatic pressure, and in 
each cycle the pressure varied from 
zero to 580 lb per sq in., setting up a 
tensile stress of 21,000 lb per sq in., 
as computed by the formula for thin 
cylinders. This is 50% greater than 
the working stress of 14,000 lb per sq 
in. permissible with a factor of safety 
of 5, and steel with a tensile stress 
of 70,000 lb per sq in., assuming a 
welded-joint efficiency of 100% 

The apparatus used alternately ad- 
mitted water to the test drum and al- 
lowed the pressure to be relieved, 
about 15 cycles of pressure being 
applied each minute. 

The test lasted forty days, and dur- 
ing this period no leakage or fine 
spray, which would have indicated fail- 
ure at any part of the test drum, was 
observed, nor were any signs of leak- 
age or failure observed when the final 
inspection was made. 

While previous experience with 
fatigue tests of pressure vessels made 
it seem almost certain that any fail- 
ure would be a very gradual one, and 
that the final breaking through of a 
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Drum Ok’'s 


TUBE HOLES IN WELDS 


Repeated-stressing of a welded boiler shell checks effect 
of holes in plate and welds from report of H F Moore * 


crack would not cause a total failure 
of the shell, precaution was taken to 
surround the vessel with a heavy net. 

The report of the test shows that 
there were four shutdowns for inspec- 
tion; after 80,000 cycles of pressure, 
after 185,000 cycles, after 500,000 
cycles, and, finally, after 800,000 cycles. 

The most obvious result of the test 
was the absence of any evidence of 
cracks in the ligaments of the shell, in 
the plate metal, in the weld metal, or 
at the junction between the two. 


Results 


In certain tests of are-welded drum 
shells, reported in the ASME Trans- 
actions (Fuel and Steam Power Divi- 
sion), Vol 53, No. 1 (Jan-April, 
1931), one of the outstanding results 
was the evidence obtained of the in- 
jurious effect of tapped holes in the 
shell, especially of a tapped hole in 
the weld metal. 

Two major questions to be answered 
from the test results are: 

(1) Do tube holes with tubes ex- 
panded in place by rolling cause dis- 
astrous effects similar to those caused 
by tapped holes? 

(2)' Do tube holes with tubes ex- 
panded in place by rolling cause more 
damage in weld metal than in plate 
metal? 

The results of the Barberton test 
seem to indicate that with tube holes 
having rolled-in tubes, there is less 
possibility of damage than with a 
small tapped hole. This is not surpris- 
ing, when it is remembered that the 
damage done by a small tapped hole 
is mainly damage by stress concentra- 
tion due to the hole and to the cutting 
of the surface of the metal, and only 
to a slight degree due to diminution 
of area of plate or weld metal. On 
the other hand, the possibility of dam- 
age from relatively large tube holes 


Fig. 2—Development of plate of test 
Fig. 3—Loca- 
tion of tube holes with respect to welds 


drum with holes located. 
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spaced closely together is mainly due 
to diminution of area of plate or weld 
metal, and this is taken into account 
in computing tensile stress in liga- 
ments. The damage to the surface of 
the plate or weld metal by tapped 
holes is greater than any damage that 
could be caused by tube holes with 
rolled-in tubes. Various experimenters 
have found that the fatigue strength 
of steel may be increased by slightly 
transforming a surface by rolling, 
whereas it is diminished by a eutting- 
tool surface. Taps frequently tear the 
surface of metal, and it is not surpris- 
ing that a tapped hole should reduce 
the fatigue strength of the net sec- 
tion of a steel plate more than rela- 
tively large closely-spaced tube holes 
with tubes expanded into the holes. 


As no failure occurred in any liga- 
ments of the test drum, either in the 
plate metal or in the weld metal, a 
quantitative comparison of the damage 
done in the two metals could not be 
made. There was no evidence of any 
loss of strength in any ligaments, but, 
of course, a test to destruction would 
be necessary to give any comparison 
of damage to plate metal with that to 
weld metal. 


Results of the test seem to offer 
considerable evidence that there is 
little to be feared if tube holes are 
bored in a boiler shell, either through 
plate metal or weld metal, if the holes 
are fitted carefully with tubes ex- 
panded in place by rolling, and if the 
computation of ligament stress takes 
account of the removal of metal. 
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FORGED-STEEL STOP VALVE 


Mabe from single block of forged steel 
in sizes from 23% to 8 in. for pressures 
up to 2500 lb per sq in., with flanged 
ends or with ends prepared for any type 
of welding. Bodies, flanges and bonnets 
are all hammer forged from chrome- 
molybdenum steel, all seats are Stellite 
faced, bolting is of Class C ASTM steel, 
and trim is of stainless steel. Made in 
both angle and offset types; latter has 
pressure drop approaching that of a gate 
valve. Special internal bypass is pro- 
vided. 

Clees Valve & Engrg Co, 90 West St, 
New York, N.Y. 


HEAVY-DUTY 
BATTERY CHARGER 


REcTIFIER battery charger may be 
mounted in any convenient location, or 
with rubber-tired wheels. Heavy metal 
base houses transformer with supplies 
dry, metallic rectifiers. Mounted above 
transformer, on top of base, is 3-gang 
centrifugal blower driven by ball-bearing 
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motor. This blower propels air at rela- 
tively high velocity through radiating 
fins of three rectifier stacks. Average 
charging rate of about 100 amp for lead- 
acid battery of 16 cells, or nickel-iron 
battery of 25 cells. Operates on 3-phase 
220-volt current. 

B-L Electric Mfg Co, 19th & Washing- 
ton Ave, St Louis, Mo. 


SUSPENSION INSULATORS 


Two rugged suspension insulators, one 
of petticoat design (shown in illustra- 
tion) and one with smooth disk, have 
high impact resistance to minimize 
breakage. Cap and pin return to normal 
position after repeated loading. Hardware 


has zine coating alloyed to base metal 
for corrosion resistan.e. Both types 
have 10-in disk and 15,000-lb M&E 
rating, and either 5- or 53-in. spacing. 
5-in units have socket cap and ball 
pin; the other either socket cap or 
ball pin or clevis cap and pin. Also 
recently developed is fog- and con- 
tamination-proof suspension insulator 
with inner and outer petticoating. Shell 
has 10-in diameter and 4-in. droop, 
allowing liberal clearance between ad- 


jacent units spaced at 64 in. This pre- 
vents sparking from cap of one insula- 
tor to flange immediately above or below 
it, and also helps to avoid short-circuit- 
ing by drip water. Dry flashover value 
of 105 kv, wet value of 55 kv; dry are- 
ing distance of 9.6 in., wet distance of 
4.7 in; and M&E rating of 15,000 Ib. 
Made with socket cap and ball pin or 
clevis cap and pin. 
Ohio Brass Co, Mansfield, Ohio. 


LIGHTWEIGHT DIESEL 


“PANTHER” 6-cyl diesel is a vertical en- 
gine with 3.5-in. bore, 5-in. stroke. Is 
designed principally for commercial ve- 
hicles, and is capable of 4000 rpm un- 
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governed, though governed engine is held 
to 2600 rpm and set to give 85 hp. With- 
out flywheel, weight is 580 lb. Two fuel 
sprays are used, one leading into com- 
bustion chamber, other into open cylinder. 
In addition, fuel is discharged into air 
stream before it actually reaches com- 
bustion chamber. Oil from lubricating 
pump is carried to main bearings 
through passageway cast in block. Fil- 
tered air from air cleaner drawn through 
engine maintains a vacuum equal to half 
a head of water in valve chamber and 
crankcase. 

F Perkins, Ltd, Peterborough, Eng- 
land. 


BRINELL INSTRUMENT 


LIGHT-WEIGHT, portable “Telebrineller,” 
for testing Brinell hardness, consists of 
metal tube supported in soft rubber 
head, rubber spacing block, tube holding 
bar of unknown hardness. An anvil in top 
of rubber head rests directy on bar. Be- 
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low bar end, impression ball, secured in 
narrow aperture in base of head, comes 
in direct contact with metal to be tested. 
Spacing bar holds specimen in clear area 
for each test. To make test, instrument 
is held against specimen and anvil 
struck a sharp blow with 3- to 5-lb 
hammer. Diameters of impressions are 
then measured in 1/10 millimeters by 
placing microscope over each in turn and 
reading scale. Brinell hardness is figured 
by arithmetical formula or slide rule. 
Teleweld, Ine, 
Bldg, Chicago, JIl. 


Railway Exchange 


PIPE MARKER 


HoLpeR No. 63 holds steel stamp in 
place while marking steel pipe, bar, 
cylinders and other round objects. 
When several stamps are used, unit 
holds them in alignment. Stamps have 


“Safe-Hed” and “Tuf-Face” features, 
result of special heat treating and 
quenching. Stamps are grooved on one 


side and held in place by a turnscrew. 


J H Matthews & Co, 3942 Forbes St, 
Pittsburgh, Pa. 


TEMPERATURE CONTROL 


TAMPER-PROOF air-switch control 
knob and scale plate removed from out- 
side of enclosing case, and range ad- 
justment can be made only by removing 
ease. Absence of usual control knob re- 
moves temptation to tamper. 


Jefferson Electric Co, Bellwood, Ill. 


EYE PROTECTION 


“SNOPAKE” reduces excessive glare ex- 
perienced during winter months in 
buildings adjacent to open fields where 
large expanses of snow may be present. 
Product is a pale-green adhesive liquid 
that can either be brushed or sprayed on 
windows. Is applied to inside or outside 
of window and remains on glass until 
removed with hot water and stiff bristle 
brush. Admits over 90% of light, yet 
reduces it to softly diffused illumination. 


Skybryte Co, Cleveland, Ohio. 


PLUG-DISK VALVES 


Brass globe and angle valves have disk 
of nickel alloy and body seat ring of 
heat-treated chromium iron (Exelloy). 
For 150-lb steam and 300-lb cold water, 
oil or gas. Stuffing boxes are fitted with 
a gland, which may be repacked under 
pressure when wide open. Size range of 
34 to 3 in. Also recently developed are 
iron-body valves, made in sizes %4 to 
3-in., with same characteristics and con- 
struction. Illustration shows brass 
globe valve. 

Crane Co, 836 S Michigan Ave, Chi- 
cago, Ill. 


ELECTRIC DRILL 


For stainless steel, Monel metal, and 
other hard metals, this 4-in. low-speed 
drill has standard spindle of 450 rpm. 
Powerful universal motor, operating 
through triple-reduction gear train, pro- 


vides ample torque. Armature and spin- 
de are mounted on ball bearings. Has 
“Portomatic” keyless chuck and pat- 
ented gear-locking pin to facilitate quick 
changing of drill bits. Net weight 64 lb; 
over-all length 13 in. 


Black & Decker Mfg Co, Towson, Md. 


INSULATION FOR 

UNDERGROUND STEAM LINES 
“ADSCO-Cornine filler insulation is 
composed of long flexible fibers of glass 
in a soft resilient mass resembling cotton 
batting, but possessing permanence and 
chemical characteristics inherent in glass. 
Has high thermal efficiency, low con- 
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ductivity rate of 0.33 at 4 lb density, 
fluffs under vibration, is fireproof, un- 
affected by water, acids or fumes, and 
will not corrode pipes in presence of 
water. Bulletin No. 35-67. 

American District Steam Co, North 
Tonawanda, N.Y. 


ROTARY PUMP 


VARIABLE-SPEED, variable capacity rot- 
ary pump unit in both standard and 
sanitary models, the latter for food 
plants. Turning a small handwheel 
near the base plate raises or lowers 
motor base plate, increasing or decreas- 
ing pitch of V-belt motor pulley. This 
in turn changes motor speed and pump 
capacity. 1800-rpm motor, speed ranges 
of 200 to 500 rpm are possible. Two 
single-belt and two double-be!lt models 
made. 


Viking Pump Co, Cedar Falls, Iowa 


PRESSURE CONTROLLER 


“SYNCHROMASTER” pressure controller is 
hydraulic-operated combination of pilot 
mechanism and diaphragm-actuated con- 
trol valve. Hydraulic-supply pressure of 
20 to 150 lb. Since pilot bleeds only 


when control-valve-diaphragm pressure 
is reduced, water consumption is low. 
Controlled pressure is piped to pilot- 
valve diaphragm and is balanced by set- 
ting of springs. Increases or decreases in 
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this pressure move piston valve to in- 
crease or decrease control-valve-dia- 
phragm pressure, positioning valve plug 
to maintain required pressure in system. 
Self-aligning spring buttons, thrust ball 
bearings, lap-type piston valve of 18-8 
stainless steel for pilot. Control valve 


“has 18-8 stainless steel for all parts sub- 


ject to friction, ball-bearing guides, 
pressure lubricator. 

Mason-Neilan Regulator Co, 1199 
Adams St, Boston, Mass. 


CENTRIFUGAL PUMP 


SIDE-SUCTION, single ball-bearing centrif- 
ugal pumps made in two sizes: with 
3-in. discharge and 3-in. suction, and 
with j-in. discharge and 1-in. suction. 
Pumps direct connected to motors suit- 
able to speeds up to 3500 rpm; belt- 


driven pumps to 3000 rpm. Non-over- 
loading bronze impeller, stainless-steel 
shaft, bronze gland and oversize deep- 
groove ball bearing. Either size pump 
may be had with direct-connected gaso- 
line engine. 


The Deming Co, Salem, Ohio. 


WELDING ELECTRODE 


For small ac_ transformer-type are 
welder, “Transweld” electrode has heavy 
extruded coating and stable arc. Tensile 
strength is 75,000 to 85,000 Ib per sq in., 
yield point 60,000 to 68,000 lb per sq in., 
and ductility 20 to 30% elongation in 
2 in. 

Lincoln Electric Co, Cleveland, Ohio. 
SPRAY-TYPE 
AIR CONDITIONER 


FS-12000, spray-type air conditioner, for 
industrial low-temperature applications, 


handles air volumes up to 16,000 cfm.. 
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and capacities up to 40 tons of refrigera- 
tion. Front, back, or top discharge out- 
lets can be provided and spray-water 
heaters and air-reheat coils are available. 
Unit supplements standard line of York 
conditioners for constant temperature 
and relative humidity. 


York Ice Machinery Corp, York, Pa. 


BLOWOFF VALVE 


“BLo-DEFLECTOR” protecting lip a feature 
of this valve. Manufacturer claims that 
this design principle deflects boiler blow 
so effectively that valves are almost inde- 
structible. Has steel valve disks hard- 
ened to 500 Brinell and renewable Stel- 
lited valve-seat rings. Made in both 
straightway and angle types for pres- 
sures up to 1660 lb. Illustration shows 
protecting lip with 2-in. valve in back- 
ground. 

Hancock Valve Div, Manning, Maz- 
well & Moore, Inc, Bridgeport, Conn. 


CRANE-HOIST CONTROL 


DC crane-hoist control has rocker-bear- 
ing contactors and magnetic-time relays, 
high lowering speeds, good speed regula- 
tion, precise spotting of hook, etc. Low 
power consumption because regenerative 
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braking is obtained for any load requir- 
ing 30% or greater braking effort. Dy- 
namic braking available for emergency 
stops in case of solenoid-brake failure. 
Automatic control of deceleration by 
magnetic-time relay provides safe stop- 
ping. 

General Electric Co, Schenectady, N.Y. 


STARTING SWITCH 
CIRCUIT BREAKERS 
CompBrnaTion starter utilizing circuit 
breakers has hand-operated disconnect 
switch and automatic starter. Standard 
disconnect switch has been replaced by 
circuit breakers with maximum rating 
of 30 hp, 220 volts; 50 hp, 440-550 volts. 
Solenoid automatic starting switch has 
double break silver-alloy contacts and 
two thermal overload relays. Circuit 
breaker is enclosed in molded Bakelite 
case. 

Allen-Bradley Co, 1811 8 First St, 
Milwaukee, Wis. 


Mopet 250 ac are welder has plug-in 
control panel. Output range from 25 to 
250 amp in 10 steps. Cast-steel case and 
ball-bearing swivel casters. Operates on 
220- or 440-volt, 50- or 60-cycle current. 
Forced-draft cooling system and inclosed 
power terminals. Takes rods up to 4 in. 

Commonwealth Mfg Corp, 4208 Davis 
Lane, Cincinnati, Ohio. 


~ 
: 
| 


MOTOR-VALVE MECHANISM 


Mopet C unit operates slip-stem valves 
for higher pressures and larger sizes. 
Illustration shows mechanism mounted 
on 4-in., 150-lb valve, and it exerts an 
opening and closing force on valve stem 
of 2000 lb with 5 in. per min movement 
and 23-in. stroke. Strokes up to 10 in. and 
speeds of 3 to 10 in. per min are available, 
with corresponding changes in power. 
Power release positions valve at definite 
open and closed pdints. 

Automatic Temperature Control Co, 
Inc, 34 E Logan St, Phiadelphia, Pa. 


EXPLOSION-PROOF 

SQUIRREL-CAGE MOTOR 

Type AA ac motors have been tested and 
approved by. Underwriters’ Labs for 
Class 1, Group D hazardous locations. 
All working parts completely enclosed. 


Housing is strong enough to withstand 
even internal explosion without burst- 
ing, loosening joints or permitting flames 
to escape. 

Reliance Electric & Engrg Co, 1088 
Ivanhoe Rd, Cleveland, Ohio. 


ELECTRIC PIPE 
PREHEATER 


FLEXIBLE electric-preheater for alloy 
pipes before welding consists of indicat- 
ing pyrometer, 2-heat switch and an ar- 
rangement of adjustable heating ele- 
ments in a connecting linkage which holds 
heating elements in direct contact with 
pipe. A temperature of 600 F is reached 
in less than 3 hr on 6-in. carbon-moly 


pipe. Heaters are arranged for heating 
a distance of approximately 4 in. on 
either side of weld to a temperature 
determined by operator. For single-phase, 
220-volt current. 


Detroit Electric Furnace Co, 825 W 
Elizabeth St, Detroit, Mich. 


INVERTED-BUCKET TRAP 


SrraIGHTWAyY trap, addition to inverted- 
bucket line, made in one size with % or 
3-in. inlet and outlet connections. Con- 
nections are arranged on opposite sides 
of the body on same center line to pro- 
vide straight-through connection. Work- 


ing mechanism is attached to trap cover 
so that it can be removed without dis- 
turbing pipe connections. Sarco strainer 
is built into trap, eliminating separate 
strainer. 

Sarco Co, Inc, 183 Madison Ave, New 
York, N.Y. 


PORTABLE ELECTRIC BLOWER 


ImpRovED “Tornado” portable electric 
blower has new bearing construction to 
increase motor life. Miners gauze over 
air-intake holes in housing prevents 
damage to motor in excessive dirt and 
dust. For removal of dust and dirt 
from motors, machinery, etc. 

Breuer Electric Mfg Co, 852 Black- 
hawk St, Chicago, Iil. 
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BRASS VALVES 
FOR 350-LB STEAM 


LinE of brass screwed-end globe (in il- 
lustration) and check valves for 350-lb 
steam at 550 F may also be used for 
non-shock cold water, oil or gas lines up 
to 1000 lb. Globe valve with union bon- 
net (except 2-in. which has bolted bon- 
net) has nickel-alloy plug disk and Ex- 
elloy body seat ring. Horizontal-lift check 
valve also has union body except 2-in., 
which has bolted cap. Piston-guided 
disks and renewable seats. Horizontal- 
swing check valve has screwed cap and 
tapped hole to facilitate regrinding. Size 
range of 34 to 2 in. 


Crane Co, 836 S Michigan Ave, Chi- 
cago, Ill. 
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VIBROMETER 


INSTRUMENT -for measuring amplitude 
of vibration of structural or machine 
members has range of .001 to .030 in. 
amplitude. When needle point is held 
against vibrating part, motion of spindle 
is transmitted directly to vibrometer 
pointer (which appears as bright yellow 
against black background). 

American Instrument Co, Inc, 8024 
Georgia Ave, Silver Spring, Md. 
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FIBRE LAGGING FOR 
PULLEYS AND FLYWHEELS 


For increasing diameter of pulleys and 
flywheels, fibre lagging with improved 
clamp is made of same material as 
Rockwood paper pulleys. Compressed 
end-grain fibre-belt surface grips and 
pulls belt without slip. Made in any 
width and up to 72 in. in diameter. Is 


also used in place of pulley coverings 
where more transmitting capacity is 
needed, provided 3 to 4 in. increased di- 
ameter is not objectionable. Illustration 
shows lagging on flywheel of a com- 
pressor. 

Rockwood Mfg Co, 1801-2001 English 
Ave, Indianapolis, Ind. 


ELBOW-PROPELLER 

CIRCULATING PUMPS 

For handling water, semi-viscous liquids, 
ete, these elbow-propeller circulating 
pumps may be installed in pipelines for 
booster service, small number of vanes 
and large openings providing large 
streamline flow channel. Have internal 
bearings and ball thrust bearings. Range 
in capacity from 1000 to 2000 gpm, at 
heads up to 20 ft. 


Worthington Pump & Machinery Corp. 
Harrison, N.J. 


ERRATUM 


Through a typographical error, the 
refractory insulations manufactured by 
Quigley Co, 56 W 45th St, New York, 
N. Y., were listed on page 82, Mid- 
December Power, as suitable for tem- 
peratures up to 220 F. This figure 
should be -:2200 F. Also, in the same 
item, it was stated that the insulations 
had an approximate heat-storage capac- 
ity of 1/40th. This should have read, 
“an approximate heat-storage capacity 
of 1/60th that of firebrick walls of equal 
heat flow.” 
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ATOMIZER HEAD 
FOR PAINT SPRAYING 


“HoLtow-Arr” atomizer head for Type 
MM and “Multi-Width” spray guns dis- 
charges impinging jets instead of solid 
jets of air. Applicable to either pressure 
or siphon feed. Due to spreading out of 
air in conical shape from jet in side 
wings, large soft area of air flattens 
paint, atomizing it to outermost edges 
of spray. Widths of spray 18 in. wide 
and upwards can be obtained. 

Alexander Milburn Co, 1493 W Balti- 
more St, Baltimore, Md. 


PIPE MACHINE (right) 


No. 512-A “Tom Thumb” portable pipe 
machine rounds out line of % to 2-in. 
machines. Diehead is integral with 
carriage and threading dies are rigidly 
supported. Front-cutting diehead, to- 
gether with close-grip front chuck, 
make it possible to handle pieces as 
short as 24 in. Internal oiling system 
for dies and cutting tool. Flexible 
hose carries oil from pump to diehead 
intake valve, and flow of oil is con- 
trolled by 2-way thumb valve. Over-all 
length 34 in.; width, 21 in.; height 
24 in. 

The Oster Mfg Co, 2057 E 61st Place, 
Cleveland, Ohio. 


PNEUMATIC TRANSMISSION 
FOR REMOTE MEASUREMENT 


PNEUMATIC remote-transmission system 
consists of transmitting indicating in- 
strument at point of operation, and a 
receiver, which may be indicator or re- 
corder, at remote master-control board. 
Remote transmission is balanced air 
pilot, mechanically actuated, built into 
indicating transmitter. Receiver is either 


‘an indicating or recording pressure gage, 


calibrated in terms of variables being 
measured. Air consumption is .016 cu ft 
of free air per min; ambient tempera- 
ture change of 60 F affects readings less 
than 0.25%. Illustration shows indicating 
flow-transmitter at left, transmission 
tubing at center, and recording and 
controlling flow-receiver at right. 

Brown Instrument Co, Philadelphia, 
Pa. 


LINES 


Application Made for 
International Hydro Project 


Pigeon River Lumber Co, Grand Rap- 
ids, Wisconsin, has filed with Federal 
Power Commission its application for 
license for a power project on the Pigeon 
River in Cook County, Minn, and On- 
tario, Canada, which affects lands of the 
United States and tribal lands within 
the Grand Portage Indian Reservation. 
Pigeon River constitutes part of the in- 
ternational boundary between the United 
States and Canada. 

The project consists of a storage reser- 
voir at Arrow Lake with a dam in Ar- 
row River at the outlet of Arrow Lake 
in the Province of Ontario, Canada; 
storage reservoirs at North Fowl Lake 
and South Fowl Lake with a dam on 
Pigeon River at the outlet of South Fowl 
Lake; a diversion dam in Pigeon River 
at a point about 4 mile above High 
Falls; a 9 ft woodstave conduit; a power 
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house with installed capacity of about 
5500 hp on the Canadian side of Pigeon 
River; and a 110,000-volt transmission 
line. 

The energy to be generated will be 
used mainly for operation of pulp and 
wall-board mills and other wood manu- 
facturing plants to be located at Pigeon 
Bay, and for the operation of paper mills 
and new mining developments on the 
Canadian side of the river, and to serve 
the communities along the north shore 
of Lake Superior. 


Testing Laboratories 
Form Association 


Representatives of 20 of the principal 
commercial laboratories in the country, 
at a meeting in Chicago in Nov, com- 
pleted the organization of the American 
Council of Commercial Laboratories. One 
of the purposes of the Council will be 
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the promotion of the proper use of scien- 
tifie testing methods for protection and 
certification of quality. 

The following officers and members of 
an executive committee were elected to 
serve during 1938: president, Preston 
S Miller, Electrical Testing Labs, New 
York, N.Y.; vice-president, Monroe L Pat- 
zig, Patzig Testing Labs, Des Moines, 
Iowa; secretary, D E Douty, U'S Testing 
Co, Hoboken, N.J.; and treasurer, A R 
Ellis, Pittsburgh Testing Lab, Pittsburgh, 
Pa. Members of the executive committee 
are James H Herron, James H Herron 
Co, Cleveland, Ohio; F B Porter, South- 
western Labs, Fort Worth, Tex.; and T 
A Wright, Lucius Pitkin Co, N. Y., N.Y. 


ASHVE Annual Meeting 
In New York, Jan 24-28 


The American Society of Heating & 
Ventilating Engineers will hold its 44th 
Annual Meeting, Jan 24-28, at the Hotel 
Biltmore, New York, N.Y. Concurrently 
with this meeting will be held the Fifth 
International Heating & Ventilating Ex- 
position, Grand Central Palace, N. Y. 

Equipment to be exhibited includes 
combustion apparatus, hydraulic appara- 
tus, steam and hot-water heating equip- 
ment, ventilating and air-conditioning 
apparatus, controls, refrigeration, cen- 
tral heating, insulation, and metals and 
alloys. 

At the engineers meeting, the follow- 
ing papers will be presented: 

Tuesday, January 25 

9:30 A M “Application and Economy 
of Steam-Jet Refrigeration to Air 
Conditioning,” by A R Mumford and 
A A Markson , 

“Cooling-Tower Equipment and Its Re- 
lation to Water Conservation,” by S 
I Rottmayer 

2:00 P M Joint Session with National 
Warm-Air Heating and Air-Condition- 
ing Assn 

“Air Distribution from Side-Wall Out- 
lets,” by D W Nelson and D J Stewart 


“Condensation within Walls,” by F B 
Rowley, A B Algren and C E Lund 

Wednesday, January 26 

9:30 A M “Studies on Bacterial Con- 
trol in Air Conditioning,” by T S Cars- 
well, J D Fleming and H K Nason 

“Physiologic Response of Man to En- 
vironmental Temperature,” by Dr F K 
Hick, Dr R W Keeton and Nathaniel 
Glickman 

“Control of Body-Heat Loss Through 
Radiant Means,” by Dr C A Mills and 
Dr Cordelia Ogle 

“Summer Cooling Requirements of 275 
Workers in an Air-Conditioned Of- 
fice,” by A B Newton, F C Houghten, 
Carl Gutberlet and R W Qualley 

2:00 P M Joint Session with American 
Society of Refrigerating Engineers 

“Control of Air Conditioning in Large, 
Medium and Small Buildings,” by W 
E Zieber and S F Nichol 

“Physiological Reactions and Sensations 
of Comfort under Various Atmospheric 
Conditions,” by C E A Winslow, L P 
Herrington and A P Gagge 

“Performance Tests of Asbestos Insulat- 
ing Air Duct,” by R H Heilman and 
R A MacArthur 

Thursday, January 27 

9:30 A M “Heating Effects of Artificial 
Lighting on Air Conditioning,” by 
Walter Sturrock 

“Comparative Analysis of Office-Building 
Air-Conditioning Systems,” by J R 
Hertzler 

“Heating and Ventilating the Lincoln 
Vehicular Tunnel,” by C W Murdock 


Friday, January 28 

9:30 A M “Drop in Skin Temperature 
and Sense of Coolness with Various 
Air Conditions,” by F C Houghten 

“Study of Methods of Control and Types 
of Registers as Affecting Temperature 
Variations in the Research Residence,” 
by A P Kratz and S Konzo 

“Heat Transfer Through Single- and 
Double-Glazed Steel Sash,” by M L 
Carr, R A Miller, A C Byers and 
Leighton Orr 


AWS Sponsors Lectures 


The American Welding Society, New 
York Section, in conjunction with Poly- 
technic Institute of Brooklyn (N.Y.) will 
hold a series of lectures on welding be- 
ginning Jan 11, at 99 Livingston St, 
Brooklyn, N. Y. Lectures will cover weld- 
ing processes, applications and design. 


Transmission Council 
Holds Annual Meeting 


A note of courage and confidence in 
the industrial future of this country was 
expressed at the annual dinner of the 
Power Transmission Council, Ine, held 
at the Hotel Roosevelt, New York, N.Y., 
Dee 2. Charles E Brinley, chairman of 
the board, Power Transmission Council, 
presided. Dr Harvey N Davis, president, 
Stevens Institute of Technology, spoke 
on “The Engineer of the Future” and ex- 
pressed the opinion that the future en- 
gineer would be very much like he is to- 
day, but filling an even more important 
position in our national life. Glenn Gris- 
wold, publisher of “Business Week”, 
talked on “Industry’s Future and the 
Nation” and outined the forces at work 
favorable to a business revival, which 
included practically all economic factors 
except public confidence. 

W W «French, chairman Merchandis- 
ing Committee, Power Transmission 
Council, took for his subject “Selling 
Profit Opportunities to Industry”, and 
said that he had no fear for future 
business prospects in this country and 
paid high tribute to the courage of the 
men who, during the last business de- 
pression when courage was really needed, 
laid the foundation upon which the pres- 
ent Power Transmission Council was 
built. He expressed the opinion that 
their work had helped materially in in- 
dustrial recovery by cutting production 
costs and would continue to do so at an 
accelerating rate. 

Photograph of the annual dinner ap- 
pears below. 
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Sea-Going 
Monotube Boiler 


A period of commercial service has 
indicated that the “topping” installation 
recently made on the “S S Kertosono” 
has effected marked improvements in 
both power and economy. Feature of the 
modernization is a 50,000-lb-per-hr-Sul- 
zer monotube boiler which occupies the 
space of one of the original Scotch ma- 
rine boilers and provides more capacity 
than all five of the old boilers. Steam at 
900 lb and 710 F is supplied to a new 
high-pressure turbine exhausting *into 
the old low-pressure machines. 

Also unique is a combined feedwater 
and oil pump. Triplex cylinders for boiler 
feed and oil cylinders for fuel-oil feed 
and oil supply for the hydraulic-control 
system are driven from a common crank- 
shaft. The combined pumping unit is 
powered by two steam cylinders. 


POWER’S History 


Power was founded in 1884 by E P Har- 
ris and H M Sweetland. With it was in- 
corporated Steam, which had been started 
by N Hawkins in Chicago two years 
earlier. 

In 1903 Power purchased and absorbed 
Science and Industry, which was a con- 
solidation of a number of periodicals, 
namely, Home Study Magazine, Home 
Study for Machinists, Mechanic’s Maga- 
zine, Home Study for Building Trades, 
Building Trades Magazine, Home Study 
for Electrical Workers and Steam Elec- 
tric Magazine. 

In 1908 it absorbed The Engineer’s 
Review, of Cleveland, and The Engineer, 
of Chicago, the latter being a consolida- 
tion of The Safety Valve, Lord’s Power 
and Machinery Magazine, The Station- 
ary Engineer, Engineers and Power Users 
Magazine, Steam Engineering and The 
Mechanical Engineer. When The Engi- 
neer was purchased, the name of the 
combined magazine was Power and The 
Engineer. The title was condensed to 
Power in 1911. All rights to the above 
titles reserved. 


OBITUARIES 


I H Barseg, manager of Link-Belt Co’s 
Atlanta, Ga., plant, died in Philadelphia 
Nov 4. 


PE FaANster, editor and publisher of 
Air Conditioning & Oil Heat, died Nov 
7. Graduated from Purdue University 
in 1901, he was for the next few years 
assistant electrical engineer for the St. 
Louis World’s Fair. Later he was asso- 
ciated with various marine-engine com- 
panies and consulting firms. Previous 
to the organization of his own magazine 
in 1928, he was on the staff of Heating 
Ventilating. 


S Harowp Greene, 57, former presi- 
dent and treasurer of Mutual Boiler In- 
surance Co, Boston, Mass., died in New- 
town, Mass., Nov 19. 


Apert L Deces, 62, for the past 9 
years superintendent of maintenance 
for the Northeastern Div of New Eng- 
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National Electrical Manufacturers Asso- 
ciation—Midwinter meeting, Waldorf- 
Astoria Hotel, New York, N. Y., February 
7-12, W J Donald, managing director, 
155 E 44th Street, New York, N. Y. 


American Institute of Electrical Engineers 
—wWinter convention, New York, N. Y., 
January 24-28. H H Henline, national 
secretary, 833 W 39th St, New York, N. Y. 


American Institute of Mining and Metal- 
lurgical Engineers—Annual meeting, En- 
gineering Societies Building, New York, 
N. Y., Feb 14-18. 


American Society of Heating & Ventilating 
Engineers—Annual Meeting, Jan 24-28, 
Biltmore Hotel, New York, N. Y. A V 
Hutchinson, secretary, 51 Madison Ave., 
New York, N. Y. Concurrently with the 
meeting will be held the 5th International 
Exposition of Heating, Ventilating and 
Air Conditioning at the Grand Central 
Palace, New York, N. Y., Charles F Roth, 
manager. 


American Society cf Refrigerating Engi- 
neers—Annual meeting, Jan 26-28, Roose- 
velt Hotel, New York, N. Y., David L 
Fiske, secretary, 37 West 39th St, New 
York, N. Y. 


National Warm Air Heating and Air-Con- 
ditioning Association — Winter conven- 
tion, Jan 24-26, Roosevelt Hotel, New 
York, N. Y. Allen A Williams, manag- 
A director, 50 W Broad St, Columbus, 


land Power Co, died in Lowell, Mass., 
Nov 29. 


Dr GARDNER C ANTHONY, 80, for 29 
years dean of Tufts College engineering 
school until his retirement in 1927, past- 
president of the Society for Promotion 
of Engineering Education, died in New 
Rochelle, N.Y., Nov 29. 


THEODORE N Ketsgy, chief engineer 
of Lawrence Mfg Co for 40 years until 
his retirement in 1927, died in Lowell, 
Mass., Nov 21. 


PERSONALS 


ALBERT F SpitTzGuass, former vice- 
president in charge of engineering, and 
Maurice J Zucrow, former director of 
research, Republic Flow Meters Co, have 
opened their own offices and laboratories 
at 415 N La Salle St, Chicago, Ill., where 
they will ergage in the practice of con- 
sulting engineering and in the design 
and development of new products. 


Rosert ScHUSTER has been appointed 
by Lincoln Electric Co, Cleveland, Ohio, 
to the sales staff of their Pittsburgh 
office, 926 Manchester, Blvd. 


W C Franpers has been appointed 
sales manager of Worthington-Gamon 
Meter Co, Harrison, N.J. He succeeds 
G H Gleeson, who recently resigned as 
vice-president in charge of sales. 


Murray B WItson, associated with 
Armco since 1928, has been named 
manager of the New York sales district 
of American Rolling Mill Co, Middle- 
town, Ohio. 


CHARLES E GREENE, mechanical and 
electrical engineer for 10 years with 
Metcalf & Eddy, Boston, Mass., has 
joined the staff of Cleverdon, Varney & 
Pike, consulting engineers, 46 Cornhill, 
Boston, in a similar capacity. 
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Dr G M L Sommerman of the Physi- 
cal Laboratory staff of the American 
Steel & Wire Co, Worcester, Mass., has 
received the Alfred Noble prize for the 
best technical paper published by any 
member under 30 years of age of either 
the ASCE, the ASME, the AIEE, or the 
AIMME. The award was made to Dr. 
Sommerman for a paper, “Properties of 
Saturants for Paper-Insulated Cables”, 
presented before the AIEE last June. 


E P Cramer, Atlanta Gas Light Co, 
Atlanta, Ga., was made chairman of the 
Gas-Engine Power Committee of the In- 
dustrial Gas Section, American Gas 
Assn, and Ralph H Wenner, Ohio Fuel 
Gas Co, Toledo, was made vice-chair- 
man. 


A A Netson has joined the sales 
force of Robins Belt Conveying Co, New 
York, N.Y., for eastern New York and 
western Connecticut. 


C D Meats has been appointed chief 
engineer of Wire Rope Div, Bethlehem 
Steel Corp, Williamsport, Pa., terminat- 
ing his connection with B Greening Wire 
Co, Ltd, Hamilton, Ont., where he has 
been since 1931. 


Henry C Hitt, 132 Wyoming Ave, 
Cincinnati, Ohio, has been appointed 
sales representative for Beaumont Birch 
Co, Philadelphia, Pa. 


T M Rosre has been named manager 
of diesel sales for Fairbanks, Morse & 
Co, Chicago, Ill. 


BUSINESS ITEMS 


AMERICAN LEATHER BELTING ASSN, 
New York, N.Y., at its annual meeting 
in December, elected the following offi- 
cers: president, Mark M Jones, Akron 
Belting Co.; Ist vice-president, J E 
Rhoads, J E Rhoads & Sons; 2nd vice- 
president, G L Abbott, Alexander Bros 
Inc; treasurer, A H Rahmann, George 
Rahmann & Co; and secretary, J L Nel- 
son. 


Fat Corr, Milwaukee, Wis., has ap- 
pointed Transmission Engrg Co, 116 
New Montgomery St, San Francisco, as 
its representative in northern California. 


Inpicator Corp, Newark, N. Y., has 
appointed A E Carpenter president, 
succeeding F A Schiller, resigned, Ed- 
ward A Tunis has been elected vice- 
president and general manager. 


Linootn Execrric Co, Cleveland, Ohio, 
has opened a new sales-engineering office 
at Atlanta, Ga., 412 Title Bldg, under 
the management of Robert Daniels. 


Roors-CONNERSVILLE BLOWER CorP, 
Connersville, Ind., has appointed the fol- 
lowing sales representatives for turbine 
pumps: A N Goff, 94 8th St, Fond du 
Lac, Wis.; F W Bartling and G T Ober- 
klein, 950 E Court St, Cincinnati, Ohio. 


Graton & KyicHt Co, Worcester, 
Mass., recently christened its traveling 
laboratory, which will cover every indus- 
trial section of the U.S. The laboratory 
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will demonstrate modern mechanical- 
drive systems and show how to solve 
power-transmission problems. 


ALLIS-CHALMERS Mrg Co, Milwaukee, 
Wis., has opened an office in Syracuse, 
N.Y., at 943 W Genessee St, with G H 
Garden as sales engineer in charge. 


Foote Bros Gear & MAcHINE CorP 
has appointed Walter A Hoppe, 948 S 
Grand Ave, Los Angeles, Calif, as repre- 
sentative in southern California. 


LinK-BELT Co, Chicago, IIl., has made 
the following changes in _ personnel: 
Harold L Hoefman has been appointed 
manager of plant, warehouse and sales 
office at Atlanta, Ga.; George A Paige 
manager of warehouse and sales office 
in Detroit; Laurence O Millard district 
sales manager in Pittsburgh; and Paul 
V Wheeler district sales manager in 
Cleveland. 


CoMMITTEE OF TEN, Coal and Heating 
Industries, has moved its office to Suite 
520-22, 307 N Michigan Ave, Chicago, 
Tll. 


Stock Enere Co, Cleveland, Ohio, has 
appointed Stanley Sales Co, 1440 Broad- 
way, New York, N.Y., as representative 
in New York. 


New York Betting & Packine Co, 
Passaic, N.J., has appointed Edward Joy 
Co, 133 Market St, Syracuse, N.Y., as 
distributor for Syracuse. 


HOWESTEAD VALVE Mrec Co, Coraopolis, 
Pa., has appointed the following sales 
representatives: C A Randorf, 220 Dela- 
ware Ave, Buffalo, N.Y.; Beeler-Mac- 
Williams, Inc, 1002 Hills Bldg, Syra- 
cuse, N.Y.; W E Mushet Co, 11 SW 
Front Ave, Portland, Ore.; Clowe & 
Cowan, Inc, 401 Harrison St, Amarillo, 
Tex.; Paul R Winston Co, 206 Construc- 
tion Bldg, Dallas, Tex.; Waterworks 
Equipt Co, 149 W 2nd South St, Salt 
Lake City, Utah; and Tazewell Bu- 
chanan, 2620 Grace St, Richmond, Va. 


JENKINS Bros, New York, N.Y., has 
opened a new branch office and ware- 
house at 376 Spring St, Atlanta, Ga. 


NorTHERN Equrpr Co, Erie, Pa., has 
accepted resignation of Alden L Covill, 
Rochester, N.Y., representative. Suc- 
ceeding Mr. Covill will be Charles A 
Randorf, 220 Delaware Ave, Buffalo, 
N.Y. 


STRAWS 


Pointing the “way business winds blow 


CALIFORNIA — Board of Trustees, Olive 
View, contracted Ralph E. Homann Co, 
Los Angeles, for addition to boiler plant at 
institution. Cost about $30,000. 


City and County Commissioners of San 
Francisco plan central-heating plant in 
multi-story hospital at Lagunda Honda 
Home. Cost about $700,000. Dodge A 
Riedy, 821 Market St, and Frederick H 
Meyer, Kohl Bldg, San _ Francisco, 
architects. 


Coalinga High School District, Coalinga, 
plans central-heating plant in multi-story 


TO THE FIRST DIESEL 


This memorial tablet was unveiled at the 
Augsburg Works (Germany) of the M A N, 
Oct 4, 1937, commemorating the first diesel 
engine. The legend on the tablet reads, ‘’‘On 
this spot, the first diesel engine in the world 
was originated in the years 1893-97.’ 


junior high school. Bond issue of $230,000 
has been approved. W D Coates, Rowell 
Bldg, Fresno, architect. 


Puritan Ice Co, Lompoc, plans 1-story ad- 
dition to plant, 50x50 ft. Cost about 
$30,000, with equipment. Fred Bacon, gen- 
eral manager. 


Wilmington Gasoline Co, Wilmington, Los 
Angeles, plans two welded-steel submarine 
pipelines, 8-in. for wet-gas transmission, 
and one 4-in, similar pipeline for dry-gas 
transmission across entrance channel to 
Long Beach harbor. Application has been 
made for permission. 


Escondido Orange Association, Escondido, 
will begin construction of 2-story and base- 
ment pre-cooling plant, 60x 100 ft., and 1- 
story ice-manufacturing plant, 30x 150 ft. 
Cost over $100,000. 


COLORADO —— Denver, Rio Grande & 
Western R R Co, Denver, has approved 
plans for addition to steam power house 
at terminal at Pueblo, including boiler 
units and auxiliaries. Cost about $40,000. 


Bureau of Reclamation, Denver, plans 
motor-driven pumping plant for Glendive 
unit of Buffalo Rapids Irrigation Project, 
Mont. Cost about $400,000. 


Frying Pan Light & Power Co, Basalt, 
plans generating plant on Frying Pan 
River, near Basalt, for light and power 
service for municipality, which has granted 
20-yr franchise. Cost close to $100,000, 
with electrical distributing lines. Prouty 
Brothers Engrg Co, Exchange Bldg, Den- 
ver, consulting engineer. 


CONNECTICUT —- New York, New Haven 
& Hartford R R Co, New Haven, con- 
tracted Ross & White Co, Chicago, IIL, 
for new coaling station at Springfield, 
Mass., capacity of 175 tons per day. Cost 
over $50,000. 


FLORIDA — People’s Water & Gas Co, 
637 Washington Ave, Miami Beach, plans 
welded-steel pipeline across Biscayne Bay 
connecting Miami and Miami Beach, for 
high-pressure gas transmission. 


New Smyrna Beach will make extensions 
in municipal electric plant. Cost over 
$75,000. 

ILLINOIS —— Swift & Co, Union Stock 
Yards, Chicago, plans boiler house at 


3-story meat-packing plant on Meadow Rd, 
Asheville, N. C. Cost about $100.000. 


Moline plans boiler and accessories, tur- 


POWER °¢ JANUARY, 1938 


bine-generator in power house used for 
municipal waterworks pumping station. 
Robert M Benell, city engineer. 


Sears, Roebuck & Co, West Arthington St, 
Chicago, plans central-heating plant in 
3-story department store at Harford Rd 
and North Ave, Baltimore, Md. Cost about 
$1,000,000. Nimmons, Carn & Wright, 333 
N. Michigan Ave, Chicago, architects. 


Moody Bible Institute, 153 W Institute PI, 
Chicago, will install central-heating plant 
tn 12-story administration building at 812- 
928 LaSalle St. Cost about $500,000. Thiel- 
— & Fugard, 520 N. Michigan Ave, archi- 
tects. 


INDIANA — Board of School Trustees, 
Evansville, plans central-heating plant in 
8-story vocational training school. Cost 
about $250,000. Fowler & Legeman, Cen- 
tral non Bldg, Evansville, architects. 


Continental Diamond Fibre Co, South 
Campbell St, Elkhart, contracted Smith- 
Nuppanau Co, Elkhart, for 1-story addi- 
tion to boiler plant: also to Continental 
Chimney Co. Chicago, for 125-ft stack. 
Cost about $40,000. 


IOWA Bloomfield contracted Fair- 
banks. Morse & Co. Chicago. for 450-hp 
diesel-generator unit and auxiliaries for 
municipal electric plant. 


Estherville. contracted Busch-Sulzer Bros 
Diesel Engine Co, St. Louis. Mo.. for 
1285-hp diesel and accessories for munici- 
pal power plant, at $75,142. 


John Morrell & Co. Ottumwa, awarded 
contracts for extensions in power house 
at local meat-packing plant, to include 
turbine-generator and auxiliary equipment. 
Cost over $90,000. 


Primghar contracted T. A Kepp Contract- 
ing Co, Rochester. Minn., for municipal 
power plant, at $105,377. including two 
295-hn diesel-generator units. Buell & 
Winter Engineering Co, Insurance’ Ex- 
change Bldg, Sioux City, Lowa, consulting 
engineer. 


Emmetsburg contracted Pittsburgh-Des 
Moines Steel Co. Des Moines, for artificial- 
gas plant and distributing pipeline. at 
$52,250. Complete project will cost about 
$80,000. Gas Service & Engrg Corp, 3615 
Olive St, St. Louis, Mo., cons. engineer. 


Board of Education. Tama, plans central- 
heating plant in 2-story high school. Cost 
about $145.000. Thorwald Thorson, Forest 
City, architect. 


State Board of Control, State House, Des 
Moines, contracted F RB Dickinson Co, 1118 
Mulberry Ave. Des Moines, for boiler plant 
at state hosnital at Cherokee, at $57,843. 
Cost about $95.000. Henrv J Liebbe, State 
House, Des Moines, state architect. 


KANSAS Ellinwood will place contract 
soon for 600-hp engine-generator unit and 
accessories for municipal power plant. 


Midwest Cold Storage Co, Fifth St and 
Kaw River, Kansas City. plans 3-story 
addition to cold-storage and refrigerating 
niant. Cost over $100.000. George FE Wells, 
Ine. Security Bldg, St. Louis. Mo., con- 
sulting engineer. 


Construction Service, Veterans’ Adminis- 
tration, Washington, D. C., will receive 
bids until Jan 4 for refrigerating equip- 
ment for institutions at Wadsworth, as 
per plans and specifications on file. 


KENTUCKY — Williamstown plans mu- 
nicipal electric plant. Bond issue of 
$90,000 has been authorized. Thomas D 
Wells, mayor, in charge. 


— Commissioners, Somerset, plan cen- 
tral-heating plant in new multi-story hos- 
pital. $200,000 being arranged. 


LOUISIANA — Roland J Robert, Burn- 
side, plans power house at new cane-sugar 
mill at Gonzales. A pumping station will 
be built. Cost close to $900,000. 


East Carroll Parish School Board, Lake 
Providence, plans central-heating plant in 
high and grammar school. Cost about 
$200,000. Financing through Federal aid. 
H H Land, Ouachita National Bank Bldg, 
Monroe, architect. 


Ruston will ask bids early in March for 
motor-driven pumping machinery in con- 
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SOUTH MEADOW EXTENSION 


Under construction is extension of South 
Meadow station, Hartford Electric Light Co, 
which will house a 400,000-lb-per-hr unit to 
deliver steam at 850 lb and 900 F, and a 
40,000-kw addition to the turbine plant. 
Stone & Webster Engrg Corp is designing and 
constructing engineer 


nection with new sewage-disposal works. 
Cost about $135,000. L J Voorhies, City 
Hall, Baton Rouge, engineer. 


Department of Public Property, New 
Orleans, contracted Carrier Corp, for air- 
conditioning system in municipal audito- 
rium, ut $180,000. 


Jackson Parish Police Jury, Jonesboro, 
plans central-heating plant in 4-story 
courthouse and jail building. Cost about 
$250,000. J W Smith & Associates, Monroe, 
architects. : 


Board of Trustees, Louisiana Polytechnic 
Institute, Ruston, plan steam plant, me- 
chanical laundry and engineering build- 
ing. Cost about $425,000. E S Richard- 
son, president in charge. 


MARYLAND — West Baltimore Ice Co, 
415 North Poppleton St, Baltimore, plans 
l-story addition to cold-storage warehouse 
and ice plant. Cost estimated at $45,000. 
Herman J Fenker is head. 


Baltimore has low bid from Dravo Corp, 
Neville Island, Pittsburgh, at $135,442 for 
equipment for mechanical-draft plant at 
Rock River sewage-treatment works, in- 
eluding motor-driven blower units and 
auxiliary apparatus. Contract will be 
awarded soon. 


MASSACHUSETTS——Water .Works Dept. 
Worcester, plans pumping plant for water 
system in North Worcester and Tatnuck 
district, with motor-driven pumping units. 
Cost close to $250,000. 


E M Loew’s Theatres, 216 Tremont St, Bos- 
ton, plan central-heating plant in theater 
building at North Adams, Mass. Cost 
about $130,000. Mowall & Rand, 261 Frank- 
lin St, Boston, architects. 


Department of Public Buildings, City Hall, 
Cambridge, plans power house at Cam- 
bridge Tuberculosis Hospital, 2-story, 40x 
80 ft. Cost over $175,000. Edward T P 
Graham, 171 Newbury St, Boston, archi- 
tect. 


Worcester Brass & Electro Plating Co, 
316 Shrewsbury St, Worcester, contracted 


(continued on page 126) 


104 (52) 


NEW PLANT CONSTRUCTION 


McGraw-Hill Business News Department Is Pre- 
pared to Furnish a More Complete Daily Service 


Conn., Bridgeport—United Illuminating Co., 
1119 Broad St., plans transformer plant, 
Housatonic Ave. and Congress St. $40,000 or 
more. Private plans. 


Ga., Atlanta—Dixie Terminal Building Co., 
c/o J. C. Robertson, dir., U. S. Cold Storage 
Corp., 500 East 8rd St., Kansas City, Mo., 
revised plans by A. E. Epstein, archt. and 
structural engr., 2001 W. Pershing Rd., Chi- 
cago, Ill., 7 story 156x182 ft. concrete, brick 
cold storage building, Central Ave. and Wall 
St. Concrete foundations were sunk seven 
years ago, costing about $100,000. $750,000 to 
complete project using present foundation. 


Fla., Chattahoochee—City plans_ electric 
plant. $400,300. P.W.A. project. 


Ill., Springfield—City making final plans 
power plant addition, incl. 2 and 3 boilers and 
generators. $425,000. Burns & McDonnell 
Eng. Co., 107 West Linwood Bivd., Kansas 
City, Mo., engrs. 


Ind., Huntington—Acme Eng. Co., L. H. 
Bowman, pres., plans power project on Sala- 
monie River, 3 dams and power houses, to de- 
velop 2,000 hp., in Huntington and Wabash 
Counties. $600,000. Project up for consideration 
and approval of Federal Power Comn. 


Ia., Maquoketa—Bids Jan. 6, by City, plant 
improvements, incl. heavy duty diesel oil en- 
gine, alternate, current generator, exciter and 
storage tank, miscellaneous equipment, switch- 
gear, cooling system circulating pumping 
unit. $95,000. 


Ky., Louisville—Bids Jan. 10, by Louisville 
Water Co., 435 South 8rd St., constructing 
Sect. 2, four 15 M.G.D. 200 ft. head vertical 
shaft, electrically driven pump units erected 
with appurtenances on River Pumping Station, 
Sect. 4, four 24 in. automatic cone valves. 
Sect. 5, one motor driven drainage pump and 
two vertical shaft, electric driven drainage 
pumps, Sect. 6, building alterations, incl. 
flood doors and other miscellaneous work, 
Sect. 7, earth filling, 18,000 cu. yd. L, S. Vance, 
435 South 8rd St., engr. in charge. 


La., New Orleans—Bids Jan. 4, by Bd. Ad- 
ministrators Charity Hospital, constructing 
auxiliary buildings, incl. power and refrigera- 
ting plant, warehouse, woodworking shop 
building and animal house. Part of $8,000,000 
P.W.A. project. Weiss, Dreyfous & Seiferth, 
600 Maison Blanche Bldg., archts. 


Md., Hagerstown—Municipality soon takes 
bids electric light and power plant. $200,- 
000. Wood & Kirkpatrick, Stock Exchange 
Bldg., Phila., Pa., engrs. 


Mass., Peabody—City, Electric Light Dpt., 
P. H. Tumulty, megr., making surveys new 
electric light plant, incl. boilers and turbines. 
A. L. Nelson, 31 St. James Ave., Boston, 
engr. 

Mich., Shelby—Municipality plans Diesel 
electric power plant. 

Minn., Madelia—City, C. E. Seymour, clk., 
will take new bids in January, constructing 
power house, electrical generating equipment 
and distribution system. Burlingame, Hitch- 
cock & Estabrooke, 521 Sexton Bldg., Minneap- 
olis, engrs. 


Minn., Sleepy Eye—City, A. J. Thomas, clk., 


making plans furnishing, installing engine 


and generator, cooling tower, etc., and making 
interior alterations to building at municipal 
power plant. About $80,000. G. M. Orr & 
Co., 542 Baker Arcade Bldg., Minneapolis, 
engrs. 


Mo., Chillicothe—City, Bd. P. Wks., plans 
constructing power plant addition and fur- 
nishing new boilers, turbines and _ piping. 
$300,000. Henrici-Lowry, 114 West 10th St., 
Kansas City, Mo., engrs. 


Neb., Franklin—City, considering the ad- 
visability of installing another’ generating 
unit for municipal plant as present equip- 
ment not quite sufficient for generating power 
needed. 


Neb., Grand Island—City Council consider- 
ing installation new generator and boiler in 
municipal light plant. R. L. Harrison, city 
engr. 


Neb., Kearney—State Bd. Control C. W. 
Eubank, chn., Lincoln, voted favorably to 
construct power house. building at State 
Tubercular Hospital. $45,000. J. Helleberg, 
Kearney, archt. 


N. Y., Brooklyn—Dpt. Hospitals, 125 Worth 
St., New York, plans by John Russell Pope 
& D. Higgins, 542 ith Ave., New York, con- 
structing electric steam power plant for 
Greenpoint Hospital, 288 Jackson St. $40,000. 


N. Y., Buffalo—Buffalo Niagara & Eastern 
Power Co., c/o Niagara Hudson Power Co., 
Buffalo, indefinitely postponed constructing 
steam electric power plant. $8,000,000. Private 
plans. 


N. Y., Corona—Interborough Rapid Transit 
Co., 165 Bway., plans by F. W. Gardiner, c/o 
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owner, constructing 1 story sub-station for 
el plant, 120th and Roosevelt Ave. $70,- 


(C., High Point—City plans hydro- 
electric plant on Yadkin River. To exceed 
5,000,000. Will secure advance grant of 
$144,000 for preliminary survey. Murray and 
Flood Eng. Co., 369 Lexington Ave., New 
York, engrs. 


O., Cleveland—City, F. O. Wallene, dir. 
Public Utilities, completed preliminary survey 
constructing light plant addition and altera- 
tions, incl. 25,000 kw. turbo-generator, bolster- 
ing transmission system and modernization 
of street lighting system, East 53rd St. and 
Lake Erie. $3,000,000. I. O. Quayle, 105 
City Hall, ch. engr. Peter F. Loftus, Oliver 
Bldg., Pittsburgh, Pa., consult. engr. 


0., Columbus—City plans 50x90 ft., genera- 
tor station and installing 2 gas engines. $225,- 
000. P. W. Maetzel, city engr. 


O., Greenfield—City plans improvements to 
municipal water and light plant, incl. new 
turbine generating unit, rehabilitation of boil- 
4 and alterations of plant building. $100,- 


O., Lockland — Joslin-Schmidt Co., plans 
el plant and packing plant addition. $40,- 


Okla., Blackwell—City, c/o D. Randall, 
mayor, bids about Jan. 4 (tentative date), 
4,000 kw. turbine generator for improving 
existing power plant. $300,000. Black & 
Veatch, 4706 Bway., Kansas City, Mo., engrs. 


Okla., Edmond — City made preliminary 
plans constructing municipal light and power 
plant. $75,000. Engineer not appointed. 


Okla., Marlow—City voted bonds construct- 
ing 500 hp. diesel engine and generator for 
municipal light plant. $55,000. V. V. Long 
& Co., Colcord Bldg., Oklahoma City, engrs. 


Okla., Seminole — City made preliminary 
plans constructing municipal light and power 
plant. $100,000. R. N. Geer, Seminole, engr. 


Pennsylvania—U. S. Eng., Federal Bldg., 
Pittsburgh, Pa., making plans constructing 
Red Bank Flood Control Dam, 15 kw. power 
plant for dam operation. $6,000,000. W. EB. R. 
Covall, Federal Bldg., Pittsburgh, ch. engr. 


Pa., McKeesport—National Tube Co., Frick 
Bldg., Pittsburgh, plans brick, steel power 
house, on plant property. May furnish part 
power for Carnegie Illinois Steel Company’s 
Irvin Works. Private plans. 


S. D., Flandreau—City, on a previous elec- 
tion voted bonds to build and equip municipal 
light plant. Now the city authorities and 
Union Public Service Co. have reached agree- 
ment whereby city can buy present plant 
from this service company for $77,500. <A 
date will be set for special election to vote 
on bonds for last named amount. 


Tenn., Chattanooga—Lookout Oil & Refinery 
Co., 4608 Kirkland Ave. (subsidiary Armour 
& Co., 221 North LaSalle St., Chicago, IIl.), 
plans power house and factory building. $100,- 
000 incl. equipment. Plans being drawn by 
company architect in Chicago, IIl. 


Tex., Weatherford — City, G. A. Holland, 
mayor, voted bonds to finance construction 
of electric power distribution plant, con- 
sisting of generating unit, power transmission 
or distribution lines, power plant building. 
$250,000. Engineer, c/o City Eng. Branch, 
ener. 


Va., Winchester—Winchester Woolen Co. 
plans power plant. $40,000. 


Wash., Seattle—Bur. Yards & Docks, Navy 
Dpt., Wash., D. C., soon takes bids on re- 
vised plans improving power plant at Sand 
Point Naval Air Station. $25,000. Cancelled 
bids to have been opened Nov. 24. 


Wis., Tomaliz—Wisconsin Pub. Serv. Co., 
1029 North Marshall St., Milwaukee, plans 
constructing hydro-electric project on Wis- 
consin River, near here, and constructing 
power transmission line from Tomaliz to 
Wausau. $1,657,000. 


Alta., Red Deer—City, R. S. Gillespie, clk., 
ratepayers to vote on construction electrical 
power plant. $90,000. 


B. C., Cowichan Lake—Crofton Export Co., 
678 Howe St., Vancouver, plans erecting and 
equipping saw mill, power plant. machine 
shop and blacksmith shop. Lakefront. $200,- 
000. Interested in prices all materials and 
equipment. 


B. C., Dawson Creek—Dominion Electric 
hiyed Co., Ltd., plans electric power plant. 
$75,000. 


Ont., Cornwall—City, ratepayers vote against 
erection municipal power plant. $100,000. 


Ont., Welland—Hydro-Electric Comn., H. F. 
Shearer, megr., plans constructing 6,000 kw. 
sub-station, Major St. $85,000. Private plans. 


i 
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New Problems Confront 
the Power Plant Designer 


@ The modern power plant of today and tomorrow is designed 
a to function automatically. Everything from fuel unloading and 
ash handling to the final distribution of electrical energy is 
regulated by fully automatic or semi-automatic control. 


. This is symbolic of the tremendous improvement that has taken 
place in power plant design and construction ... symbolic too 
of the many intricate problems of Motor Control now confronting 
the Power Plant Designer. Each problem often involves a huge 
number of technical factors to be correlated and applied. 


i 2 It is significant, therefore, that foremost Power Plant Designers 
and Engineers turn to Cutler-Hammer for sound counsel. This 
indication of C-H leadership in the field of Motor Control, is 

_. seconded by the ever increasing proportion of Power Plant 
Control installations bearing the’ insignia—CUTLER-HAMMER. 
Today, as in years past, C-H Counsel as well as C-H Equipment 
is the most relied upon in the world . . . the result of unequalled 
experience. CUTLER-HAMMER, Inc., Pioneer Manufacturers of 
‘lectric Control Apparatus, 1358 St. Paul Ave., Milwaukee, Wis. 
“ONSULT WITH CUTLER-HAMMER CONTROL ENGINEERS IN THE PLANNING STAGE. 
FEARS OF SPECIALIZATION IN ELECTRICAL PROBLEMS AT YOUR SERVICE. 
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OPERATION 


Arc-Welded Flywheel 
Jackbar Stand 


Fapricatep from scrap 2-in. pipe, 
and with a roller of 2}-in. pipe across 
the upper cross member to lessen 
friction on the bar, is this jackbar 
stand for barring over heavy internal- 
combustion engines. Ears on its base 
lock over the edge of the flywheel pit 
and prevent the stand from sliding 
away. As the stand is made in one 
piece, there is no adjustment to work 
loose under strain, and ample width 
at the base prevents overturning as 
the wheel revolves. 

A welded stand such as this one 
brings the fulerum at the most ad- 
vantageous point for application of 
foree. The sliding sleeve on the bar 
rest R permits the bar to move out 
as the wheel turns, regardless of the 
diameter of the flywheel or its setting 
with regard to station-floor level. 

An ordinary crowbar is used with 
the stand. Both may be used at will 
on either side of the wheel without 
need of holes, fixtures or other floor 
aids other than the edge of the fly- 
wheel pit. 

Philadelphia, Pa. B R THOMPSON 


Reconditioned Valve 
Improves Regulation 


A REDUCING valve on our heating 
system was giving poor pressure 
regulation, especially at low heating 
loads when pressure in the heating 
coils increased to a point at which 
the low-pressure steam trap would not 
work. We dismantled the reducing 
valve and found ports and piston 
badly cut. We rebored valve ports 
to obtain clean seating surfaces, in- 
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creasing the port opening from { to 
15/16 in. 

Piston surfaces were built up uni- 
formly by welding, using a bronze 
rod. The piston was then turned and 
polished to a close sliding fit in the 
ports. The increase in the size of 
the bore has increased valve capacity 
somewhat, but pressure regulation is 
as good as ever. 


Milwaukee, Wis. LM Larson 


What Price Efficiency 
in Centrifugal Pumps? 


Maximum efficiency is secured in 
centrifugal pumps only when they 
are operated at or near conditions 
of head and output for which they 
are designed. Any considerable or 
prolonged departure from these 
conditions, as may be caused by 
variations in demand, extensions and 
inereases in the network of discharge 
mains, may cause a reduction in effi- 
ciency that will make advisable 
changing the impeller or using a 
variable-speed drive. 


There is an intimate relation be- 
tween first cost of a pump and 
efficiency. A centrifugal pump of 
comparatively moderate cost can do a 
large amount of work. Cost of 
power to operate the pump may 
equal its initial cost in a relatively 
short time. An actual instance will 
illustrate this. 

A centrifugal pumping unit, con- 
sisting of two single-stage pumps in 
series, direct connected to a 500-hp 
synchronous motor, with semi-auto- 
matic reduced-voltage starting equip- 
ment, cost complete less installation, 
$8,000. The unit was designed for 
an output of 8,000,000 gpd against a 
discharge head of 125 lb. In opera- 
tion it matched these conditions al- 
most exactly, maintaining correct 
pressure and delivering at the rate 
of 5,600 gpm. The efficiency of the 
combined unit was 80.4%. 

It was found that energy consump- 
tion for pumping averaged approxi- 
mately 1,000 kwhr per million gal- 
lons pumped. At 8,000,000 gpd, the 
pump’s 24-hr rating, electrical energy 
cost at 1 cent per kwhr was $80. 
Thus, in 100 days of operation at 
full rating, this unit used power in 
an amount equal to its initial cost. 
A little calculation will show that 
only a moderate reduction in efficiency 
would make a less-efficient unit un- 
desirable, perhaps even as a gift. 

Efficiency, however, does not reside 
wholly within, the pump. Wasteful 
loss of head in improperly designed 
piping networks may neutralize high 
efficiency in the pump. I have seen 
installations with as high as 990 deg 
of angularity in the suction and dis- 
charge piping, most of it in 90-deg 
bends. Because of manufacturing 
limitations, inlet and discharge con- 
nections of pumps are of sizes that 
produce a flow velocity higher than 
is desirable through any considerable 


Suction main 


Discharge main 


POWER ¢ JANUARY, 1938 


Relief valves 
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“Seat 


and Valve Could Pass for 


New, for all the Wear They Show” 


Yarway’s Stainless Steel, heat-treated valve 
and seat practically eliminate wear at the 
only point where wear could occur. 


This valve is the only moving part in the 
Yarway Impulse Trap. There are no levers, 
pins, cottersor buckets— no pressure affected 
floats, diaphragmsor bellows. The same valve 
seat is good for all pressures without change. 


There are no castings used in Yarway 
Impulse Traps. They are built of solid bar- 
stock throughout. Body of cold-rolled steel 
(Stainless Steel for pressures over 400 lbs.) 
prevents distortion under pressure and is 
rugged to withstand accidental shock. Bright, 
rust-free cadmium finish inside and out. 


(Reports famous Soapmaker) 


These are the sound construction features— 
results of years of specialization, research 
and experience in steam engineering—that 
make Yarway Impulse Traps stand up in the 
most severe service. 


Try this revolutionary Steam Trap. Its small 
size saves space. Its light weight simplifies 
installation. Its capacity and continuous 
operation provide quicker heating and 
greater sustained heating efficiency. 
Its Jow price usually makes it easier and 
cheaper to install a Yarway than to repair 
most old traps. You will like it. 


Ask your Mill Supply House, or write for 
Bulletin T-1722. Sent on request. 


YARNALL-WARING COMPANY, 100 Mermaid Avenue, Philadelphia 


IMPULSE STEAM TRAP 
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length of pipe, on account of exces- 
sive loss of head. Pipe sizes should 
therefore be increased as closely as 
possible to the suction and discharge 
nozzles of the pump to secure proper 
flow velocity. 

In new installations, the matter of 
loss of head in the pumping-station 
piping layout should be given the 
most careful consideration, for it is 
a continuous loss. Again, the simplest 
and most direct layout is almost cer- 
tain to be the cheapest in first cost 
as well as in operating cost. The fig- 
ure shows a layout designed to elimi- 
nate all possible bends that produce 
loss of head. It necessitates setting 
the pumps at 45 deg with the build- 
ing, a departure which may appear 
radical, but which is entirely practical. 


Council Bluffs, lowa T EK Stuart 


Lubrication Change 
Improves Valve Wear 


A parrery of vertical internal-com- 
bustion engines, working under a con- 
stant 10% overload on 24-hr, 7-day 
service, gave excellent results except 
for frequent renewals of exhaust 
valves, seats and guides. The same 
type of guide was used on both ex- 
haust and inlet valves. On the latter, 
they gave no trouble and required no 
attention exeept at the annual over- 
haul. Exhaust valves, on the other 
hand, had to be replaced after ap- 
proximately 700 hours of service. 
Lubricant, normally fed through 
the horizontal hole L, shown in the 
drawing, was not reaching the lower 
half of the guided section of the stem. 
Carbon built up at the oil-hole level 
and in the three oil grooves in the 
stem below that point, making minia- 
ture hones to cut away the guide 
bore. As service continued, this wear 
permitted more and more of the hot, 
corrosive exhaust gas to enter the 
clearance between valve stem and 
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guide. Thus still further accelerating 
wear, until the valve failed to return 
truly to its seat, permitting high- 
temperature gas to blow by and cut 
the valve stem. 

A set of replaceable valve-stem 
guides were modified by drilling a 
s-in. hole A from the spring seat 
downward into the tapered section to 
within 0.5 in. of the bottom. Inter- 
secting this hole, a second hole B was 
drilled to permit oil to reach the valve 
stem almost at the bottom of its fit 
within the guide. 

Now, even with normal tolerances 
as assembled, there is slight clearance 
between stem and guide. Pressure is 
always upward along the stem toward 
atmosphere outside the engine. Oil 
delivered to the bottom of the stem is 
therefore carried upward and dis- 
tributed over the entire working sur- 
face, reaching and cooling that see- 
tion subjected to the highest tempera- 
tures. 

Where formerly valves and guides 
had shown 0.008-in. wear or more 
within a month after being installed, 
it now takes 6 to 12 months for that 
amount of wear to show up. The 
upper end of hole A was tapped and 
plugged at its spring-seat end, and 
any carbon deposition formed therein 
ean be cleared simply by removing 
the plug and redrilling with a drill 
that will just fit the hole. 


Longview, Texas M T Pate 


Cleans Heater Tubes 
With Wire Rope 


CLEANING heat-exchanger tubes, par- 
ticulary on fuel-oil heaters used to 
heat Bunker C fuel, is a difficult task 
in many installations, due to cramped 
quarters and insufficient room to rod 
the tubes. Even with sufficient 
room, it is sometimes difficult to get 
the tubes clean. 

On a recent visit to a boiler plant, 
the operating engineer was observed 
cleaning the tubes of the fuel-oil 
secondary heaters with a length of 
wire rope. He selected a rope of a 
diameter that would just fit inside of 
the tube easily and had frayed the 
rope end to provide sharp points. 
The spiral strands of the rope as- 
sisted materially in seouring inside 
surfaces of the tubes. 

This flexible rodding device enables 
tubes to be cleaned easily and thor- 
oughly where space at the ends of 
the heater is at a premium. The 
operator can perform the whole oper- 
ation within a foot or two of the 
heater end, and the work can be 
done with a minimum of oil and mess 
on the floor. 


Boston, Mass. J W REYNOLDS 
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Finding Deepwell 
Water Level 


DEEPWELLS as a source of water sup- 
ply for industrial plants are becom- 
ing more common and add new prob- 
lems for the plant maintenance crew. 
A frequent question is how can we tell 
when the efficiency of a deepwell 
pump is falling off, indicating needed 
maintenance. This is usually answered 
by comparing present efficiency with 
test efficiencies shown by the pump 
manufacturer’s characteristic curves. 
Present efficiency is found with the 
formula: 


gpm x head in ft 
3,960 

divided by hp input from pump-driv- 

ing medium. 

Gpm can be determined with a flow- 
meter, displacement meter or weir. 
Head in ft, however, is another prob- 
lem. This head is equal to the pres- 
sure-gage reading at the ground sur- 
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face divided by 0.434 plus the dis- 
tance in ft from the ground surface 
to the water level in the well when 
pumping. As this level is usually 
variable, some method of accurate de- 
termination must be used. 

A simple method of finding this dis- 
tance is shown in the figure. A small 
pipe is dropped into the well to the 
centerline of the pump. This pipe is 
measured and its length recorded for 
future reference. A pressure gage 
and valve is placed in the line and 
connected to a compressed-air sup- 
ply. The valve is partly opened to 
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EARS of study lie behind the new Edward 
blow-off valves. Enduringly dependable, they 
cover the whole field from 150 Ib to 1500 Ib steam 
service pressure. Sturdy and tight, notably 
devoid of frills, they have the sound value of a 
product outstandingly suited to its special job. 
Built in straightway and angle types, they may be 
used in any desired combination or position. 


Bodies and bonnets are of pedigreed forged 
steel for 400-600 Ib and 900-1500 Ib series . . . 
special carbon cast steel for steam pressures up to 
300 pounds . . . Edward Ferac metal for steam 
service under 250 pounds. All seats, disks and 
stems are of EValloy, the wonder valve trim. 


Specify them for main blow down and for water 


wall drains on new boilers. Choose them to end 
costly maintenance of worn valves on old boilers. 


The Edward Valve & Manufacturing 


CHERAGO 


January, 19383—POWER 


Co., 


109 


. 
: 
iy 
4 
he 
INDIANA 


admit air to the pipe. Air pressure 
indicated on the gage will be equal to 
the resistance offered by the sub- 
merged section of the line. Head of 
water above the pump can be easily 
determined by dividing gage pressure 
by 0.434. Subtracting this result 
from the measured length of the air- 
line in the well will give the distance 
between the well-water level and the 
ground surface. It is advisable to 
make measurements when the pump is 
at rest and when running. 

Friction loss in the section of pump- 
discharge line in the well must also 
be taken into consideration. This 
can be calculated with reasonable ac- 
curacy from head-loss tables in any 
engineering handbook, and the re- 
sult added to previous total head 
calculations. 


Roanoke, Va. S H Coteman 


Manhole Gasket Caused 
Boiler-Tube Failure 


TUBE FAILURES in watertube boilers 
are almost always caused by over- 
heating. recent tube failure 
emphasizes the need of using proper 
gasket material in watertube boilers. 
Soft rubber was used for a manhole 
gasket in a 250-lb boiler. After about 
two weeks’ operation, a tube exposed 
to radiant heat of the fire ruptured 
under pressure. Considerable dam- 
age resulted to boiler-room fixtures 
and paint, and one man was seriously 
burned. 

Investigation showed that the man- 
hole gasket had become swollen, and 
large sections of it had _ broken 
away. One large piece was carried 
through the box header with the water 
and lodged at the rear end of a tube 
in the bottom row. As this was the 
water-entrance end, circulation was 
restricted through this tube, and over- 
heating and failure soon resulted. 

All manhole and handhole gaskets 
should be selected carefully, after 
ascertaining that the manufacturer’s 
specifications conform to the desired 
service. 


Cleveland, O. A G 


Uses Welding to 
Reinforce Swamp Stick 


A sHORT PIECE of pipe is the uni- 
versal extension applied by plant 
engineers when a_ wrench handle 
doesn’t give sufficient leverage. Such 
short lengths of pipe have been re- 
sponsible for many accidents through 
failure, or by sharp edges at the end 
which sometimes cut the hand. 

One engineer, noting the condition 
of the swamp-sticks at his plant, 
gathered up the old pipes, some pulled 
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pear-shaped, others split along the 
weld at the end as at A in the figure, 
and disearded them in favor of simi- 
lar pieces of pipe improved by a sub- 
stantial bead welded around each end 
as at B. 

The metal added by welding gives 
one end of the pipe sufficient strength 
to maintain its shape under load. 
The bead on the other end affords a 
satisfactory stop for the workman’s 
hands, preventing possible injury or 
a fall. 


Longview, Texas ELTON STERRETT 


Simple Distant 
Water-Level Gage 


WHEN it became necessary to know 
at all times the water level in a tank 
hidden from view and high above the 
floor, we made the simple gage shown 
in the figure. Variation between high 
and low level in the tank was only 20 
in., so we used a gage glass 24 in. 
long with its required fittings. This 
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glass we mounted on a board in a 


vertical position where it could be 
seen easily, and piped its bottom con- 
nection to the bottom of the tank. 
From the top connection we extended 
a pipe vertically to about 3 ft above 
the tank and left top end of the pipe 
open. 

To put the gage in service, with the 
tank full, the valve between the two 
was opened and water allowed to find 
its level in the pipe above the gage 
glass. Oil was then poured into the 
open end of the pipe until the water 
level showed at the top of the glass. 
This point was then marked High. 
The tank was then drained to what 
was to be low level and the point 
where the oil joined the water was 
marked Low. The intermediate points 
were then located by calculation and 
marked off. Because of the differ- 
ence in density between oil and water, 
a change of 1 in. in water level in 
the tank caused about 1.25-in. change 
in gage level. 

A pet cock was provided at the 
bottom of the gage glass so that it 
could be drained and washed out 
with gasoline. We pasted a strip of 
white adhesive tape on the back side 
of the glass to help in distinguishing 
the dividing line between water and 
oil. 

Poughkeepsie, N. Y. Roy A Cuark, JR 


Eliminating Cold Blasts 
From Unit Heaters 


Or THE many complaints I have 
investigated during many years of 
heating-system maintenance, cold 
blasts from unit heaters are the most 
common. The cold blast is caused 
primarily by a drop in steam volume 
supplied to the heating system. In 
one factory where a large number 
of unit heaters were used, cold-blast 
complaints came in at the noon hour, 
following blowing of the 12-o’clock 
whistle. This trouble was caused by 
sudden dropping of the power load 
to a point where the exhaust steam 
turned into the heating system fell 
below the required supply. 

Air moving out of a unit heater 
during cold months must be around 
115 to 120 F to avoid a chilling 
effect. Obviously, even with the best 
of care in holding steam pressure 
constant in heating lines, there are 
going to be times when heaters will 
be deprived of steam and cold air 
will come from the fan. The room 
thermostat will not cure this trouble, 
as it only functions between certain 
predetermined limits and some time 
must elapse before room temperature 
would drop sufficiently to cause the 
thermostat to close down the fan mo- 
tor. This condition can be controlled 
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135,000,000,000 
gallons of water were treated 
in 1937 by the Nalco System 
for the better operation of 
-railroads—stationary boilers 
and for other industrial uses. 
NATIONAL ALUMINATE CORP'N. 


6222 West 66th Place 
Chicago, Ill. 


Inquiries other than domestic, except those from U. S. Possessions, Canada and Mexico, should be addressed to ALFLoc Ltv., Bush 
House, Aldwych, London, W. C. 2, Eng. Canadian inquiries should be sent to ALUMINATE CHEMICALS LTD., 372 Bay St., Toronto, Ont. 
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and supervised by the addition of a 
second thermostat, sometimes called 
an aquastat, connected in series with 
the regular thermostat. The aque- 
stat is applied to the face of the 
unit heater or to the surface of the 
steam line serving the unit heater. 
Fig. 1 shows the aquastat applied 
to the face of the unit heater where 
air from the fan must flow over the 
section of bimetal of the aquastat. 
As long as steam is on and the heater 
is throwing out warm air, the aqua- 
stat-controlled cireuit is closed; but 
as soon as the fan begins to recircu- 
late air at room temperature, the 
cireuit is broken by the aquastat. 
Fig. 2 shows the aquastat attached 
to the steam pipe instead of to the 
face of the unit heater. The aquastat 
is fixed to the pipe above the trap and 
as close to the unit heater base as 
possible. This avoids blocking of the 
unit-heater face, although the posi- 
tion of the aquastat directly in the 
center of air flew from the fan does 
not decrease the capacity of the 
heater to any perceptible degree. It 
does, however, interfere with the 
operation of the louvers in some in- 
stallations. Being located on the face 
of the heater, the fan drives dirt and 
dust into the instrument housing and 
makes necessary periodic cleaning. 


Philadelphia, Pa. C C Herman 


Increasing 
Vee-Belt Life 


ON A CALENDER, the vee-belt drive was 
originally equipped with a tightener 
pulley, see Fig. 1, to take up slack 
and further increase wrap of the belts 
around the motor pulley. Average belt 
life was less than four months. On 
investigation it was at once apparent 
that the 5-in. tightener pulley put a 
severe reverse bend on a 24 in. radius 
in the belts. This bend ranged from 
an initial 28 to a final 47 deg when 
the idler had reached a position ap- 
proximating the dotted outline. 
Examination of discarded belts 
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showed that outer plies had broken 
transversely at the bottom of the vee. 
The rubber on the upper or normal 
outside of the belt had been crushed 
until it was no longer able to hold 
the belt firmly in the sheave grooves. 
This trouble was corrected by locating 
the tightener as in Fig. 2, and replac- 
ing the original flat pulley with one 
grooved to fit the belts. With no other 
change in the drive, belt life increased 
to 22 months. Other sets passed the 
2-year mark before wear impaired ac- 
curate speed regulation. 


Longview, Texas STERRETT 


A Simple Device 
for Removing Bushings 


Orren it is necessary to remove a 
bushing or sleeve from some piece of 
machinery where it is impossible to 
drive the bushing out or use the com- 
mon type of bushing extractor. A 
slotted bolt with a pivoted cross mem- 
ber of the correct width is the an- 
swer, as shown in the figure. It is 
inserted from the accessible end of the 
machine and the cross bar opened, as 
the gadget is made with a loose fit in 
the slot and on the pin. After at- 
taching the regular strong back and 
distance pieces, the nut is tightened 
and the bushing easily drawn out. 


Penacook, N. H. C H WIittey 


Ne 
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OPERATING --— 
sider the popping pressure as the 
only safety-valve adjustment worthy 
of attention. The blowback, which 
is the number of pounds pressure 
drop from popping pressure to pres- 
sure at which the safety valve closes, 
is of considerable importance to eco- 
nomical plant operation. This ad- 
justment is made by a ring, notched 
on its outer circumference and ad- 
justed by a screwdriver. 

Too great a blowdown results in an 
unnecessary loss of steam. Too little 
blowdown results in too frequent pop- 
ping of the safety valve and unneces- 
sary wear on the valve. The ASME 
Power Boiler Code specifies in P272— 
“a blowdown of not more than 4% of 
the set pressure, the blowdown to be 
in no ease less than 2 |b.” For a 
100-Ib safety valve, 3 to 4 lb blow- 
down is good practice. For a 200-Ib 
valve, 4 to 6 lb is satisfactory; for 
400-Ib, 8 to 10 lb blowdown; and 
for 600-Ib valves, 12 to 15 lb blow- 
down is preferable. 


Columbus, O. J R 
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Pipe Hanger 


THE DIAGRAM shows a little piping 
kink used in the installation of heat- 
ing and other small piping in our 
new water-softening building. Be- 
cause of high ceilings from which the 
piping could not be conveniently sup- 
ported, wall supports were used of 
the design shown. Each support com- 
prises a 4-in. galvanized nipple and a 
tee. Holes were drilled in the wall 
for these supports, which were ce- 
mented into place. 

The pipe is carried in rings with a 
threaded connection for a #-in. rod. 
At their top ends, the rods are 
threaded to carry the pipe by a 
washer and nut from the top of the 
tee. These pipe supports are easily 
made from materials on hand and 
provide a cheap adjustable hanger. 

Hibbings, Minn. ABE BENESOVITZ 
Water, Light, Power & Bldg Com- 

mission 
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never on the far- flung activities of Hagan Corpora: 

on, ite subsidiaries and associates. This contact with the world 
@t large presents many interesting engineering and chemical 
problems, many of which are described and related in our 
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engineers, chemists and. executives. 
The mailing list is open,—would you like to receive 4 
copy of this genuinely informative news magazine regularly? 


SERVICE NEWS, published quarterly for 

HAGAN C oss Street, Pittsburgh, Pa. | 
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More About New York 
Diesel Plants 


(To Philip Swain, Editor of Power) 


Unpber the heading “Current Comment”, 
in the December, 1937, issue of ‘Power’ 
there appears a statement regarding 
diesel] plants in New York by Huxley 
Madeheim. This called attention to a 
recent advertisement carried in the (New 
York) newspapers covering the discon- 
tinuance of the 600-hp diesel generating 
plant which was installed on March 8, 
1937, by Sailors’ Snug Harbor, and the 
securement of necessary electrical re- 
quirements thereafter through purchase 
from the Consolidated Edison Co of New 
York, Ine. 

Mr. Madeheim raises the question as 
to a cash consideration in this trans- 
action. In order that this point may be 
cleared up, may I please take advantage 
of the medium of your magazine to ad- 
vise that no payment was made by the 
Consolidated Edison Co of New York, 
Ine, in this transaction, and that the 
only eash consideration which was in- 
volved was that of savings and economy 
which was secured to Sailors’ Snug Har- 
bor through discontinuance of operation 
of the plant in favor of central-station 
service. Convincingly and thoroughly 
outlining the entire situation is the 
statement of Mr. R Dudley, president 
of the Curtis Electric Corp, which is as 
follows: 


“Our Diesel plant has been in opera- 
tion since March 8, 1937. Mechanic- 
ally and electrically, the results 
have been very satisfactory. How- 
ever, the new rate schedule which 
you put into effect this year results 
in our being able to replace the 
plant with your service with a sav- 
ing in the operating cost large 
enough to justify closing it down.” 
Without going further into the self- 
serving statements of one who is prin- 
cipally financially interested in the in- 
stallation of private generating plants, 
should not the determination of the 
economy of private plant versus utility 
service give consideration and import- 
ance not only to existing conditions, but 
also to conditions which can reasonably 
be expected to develop; particularly so 
in view of the history of the constantly 
rising costs attendant to private plant 
operation as against the constantly de- 
creasing cost of Central Station service. 
New York, N. Y. E F JAFFE 
Vice-president, Consolidated Edison 
Co of N. Y., Ine 


Additional Errors in 
November “What's Wrong” 


FURTHER errors in “What’s Wrong with 
this Picture—XXI”’, November, 1937, 
Power, as follows: 

1. Safety valve shown has same size 
outlet as inlet. The outlet connection 
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is usually made larger because steam 
at low pressure has greater volume. 
The opening must be large enough so 
that the relieving capacity of the valve 
is not reduced by backpressure at the 
outlet. 

2. Safety valve should be placed as 
close to the boiler as possible, and in 
no event should the distance exceed the 
face-to-face dimension of the correspond- 
ing tee fitting (American Standard). 


Buffalo, N. Y. Joun J Timmons 


Why Preheat 
Before Babbitting? 


REFERRING to the letter by M T Pate 
under the above heading, page 116, De- 
cember Power, I am reminded of a 
babbitting experience with the late O N 
Trooien many years ago. Mr. Trooien’s 
name is probably familiar to many read- 
ers of Power, as he was the author of, 
“A Steam Engine Investigation”, which 
was published in Kent’s Mechanical 
Engineering Handbook. 

Mr. Trooien and I, both comparative 
youngsters at that time, were babbitting 
a box which we did not preheat. Un- 
fortunately for us, there was some 
moisture present in the box which was 
converted into steam by the hot babbitt, 
and as a result, one of my eyes received 
a dose of the molten metal. Conse- 
quently, I went around with a bandaged 
eye for a couple of weeks. Ever since 
then I have carefully preheated all boxes 
before babbitting. 

M M Goocu 

Atlantic Highland, N. J. 


Rebabbitting Compressor 
Main Bearing 


THE ANSWERS to the question on how to 
babbitt a main bearing in December 
Power interested me, but it is my opinion 
that AGH cannot hope to successfully 
rebabbitt the main bearing of the am- 
monia compressor with the shells in 
position. That the shells cannot be re- 
moved endwise is not uncommon and 
has no point. Unless he has proper 
equipment for melting the babbitt, heat- 
ing the bearing shells and mandrel as 
well as boring the bearing after peening 
it, he can save a lot of grief by send- 
ing the shells to a properly equipped 
shop and having the work done. 

The first step after removing the 
shells is to melt out the old babbitt. 
The top sh ll as a rule is not subject to 
wear and will not have to be rebabbitted. 
In melting out the old babbitt, all oil 
will be burned off the shells. The shells 
must be wire brushed to remove any car- 
bonized oil and get a good bond, espec- 
ially if the babbitt is not dovetailed 
into the shells. 

For an 8-in. bearing, I would use a 
piece of 7-in. oil-well drive pipe as a 
mandrel. This would give an outside 
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diameter of about 7.5 in. after the pipe 
has been smoothed up in a lathe. Pour- 
ing the shells to this smaller diameter 
will enable him to peen the babbitt well 
and then bore the bearings to the proper 
diameter. Each shell should be poured 
individually and the shell and mandrel 
well heated to insure a smooth pour. 

Set the mandrel vertically on a level 
steel surface and line the shell to it, 
maintaining proper distance from the 
mandrel by two 3-in. steel plates clamped 
to the flats of the shell. Clamp the shell 
and mandrel securely together and seal 
with putty where the edges of the steel 
plate touch the mandrel, to prevent the 
babbit from running out. Make a ridge 
of putty around the top of the shell in 
order to overfill the shell. 

Melt enough babbitt to allow for leaks. 
Use a wide spouted ladle for pouring to 
have a wide stream of babbitt running 
into the shell. Make a continuous pour 
until the shell is filled and then there 
will be no cracks or separations. When 
all the shells have been babbitted, peen 
the entire surface of the babbitt with a 
ball-peen hammer. This tends to make 
a firmer and more compact mass of 
metal. It is better to go over them 
two or three times with a light tapping 
blow rather than just once with a heavy 
blow of the hammer. 

With the inside dimension of the 
pillow block found, set up the shells so 
that they can be bored to the proper 
diameter. If extreme care is taken in 
the setup and boring, a minimum of 
scraping will be necessary to insure a 
good bearing on the shaft. If dimen- 
sions are watched closely, it will only 
be necessary to scrape for clearance at 
the edges of the shells, giving about 
ys-in. clearance at the edge, tapering 
to nothing about 1 in. from the edge 
toward the center of the bearing on an 
8-in. box. 


Dorchester, Mass. W F O’REGAN 


AGH NEED have no worry regarding 
pouring hot babbitt on a cold shaft 8 in. 
in diameter when rebabbitting a com- 
pressor bearing. Polish the shaft with 
fine emery cloth and have it free from 
oil or other substances which might pro- 
duce gas when heated, as this will cause 
holes to form in the babbitt. 

If the quarters of the bearing shell 
permit, one side quarter and the bottom 
quarter may be babbitted at the same 
time with a cardboard separator be- 
tween them, by slipping them under the 
shaft to cover the bottom 180 deg. Then 
roll the quarters out, separate and re- 
place them in their normal positions. 
Place the second side quarter in its nor- 
mal position with a cardboard between it 
and the bottom quarter. A second card- 
board may be used at the top side backed 
up with asbestos putty, leaving a small 
aperture through which to pour the 
babbitt. When the babbitt has been 
poured, roll the quarter out, trim an@ 
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replace, minus the cardboard. The top 
quarter may now be placed on the shaft, 
using separators between it and the two 
side quarters, and this time pour the 
babbitt through a hole in the shell. 
Liners will have to be used under the 
top-quarter sides when the bearing is 
finally reassembled. 

Asbestos putty or asbestos rope may 
be used to retain the babbitt at the ends 
of the bearing quarters. Presumably the 
collar shrunk on the shaft is used as a 
thrust; therefore, the babbitt should 
extend along the shaft to the collar. 

Little Fort, B.C. G B THompson 


Compressed Air 
for Soot Blowing 


For MorE than 15 years, compressed air 
has been used in one plant that I know 
of for blowing the tubes of water-tube 
boilers with no injurious effect. Aside 
from the experience of this plant, I see 
no reason why air should damage the 
tubes. It seems to me that air is the 
logical thing for all low-pressure boilers. 

In Question 2, October Power, EHR 
does not mention the operating pressure 
of his plant. If the steam pressure is 
over 50 Ib and if the soot blowing is 
mechanical, then steam can be used. If 
the soot is blown by hand, because of the 
greater convenience in handling the 
blower, air is defendable although more 
costly. 

In many plants soot is blown three 
times each day. If flue-gas temperature 
does not show any reduction after blow- 
ing the soot it means that the blowing is 
too frequent. In one plant, gas-fired 
boilers were blown every 8 hours, but 
tests showed that once per week was 
enough. In the plant mentioned in the 
preceding paragraph, where the soot 
blowing was by air, manually operated, 
the boilers were coal fired and a blow- 
ing performed once a week was found 
enough. 


Chicago, Ill. N T 


More About 
Hot-Water Heaters 


In Ocroser Power, Charles W Carter 
Jr, asks why it would not be good 
logic to install a check valve in the 
feed line of a hot-water heater to pre- 
vent pressure in the heater from forcing 
hot water back into the cold-water mains 
with possible damage to a meter or 
injury to someone opening a cold-water 
faucet. I feel that a check valve in 
the feed line creates a number of 
hazards. 

If a water hammer should develop 
from the sudden closure of a valve in 
the hot-water system, it would tend to 
close the check valve, allowing the full 
shock pressure to act on the heater in- 
stead of being dissipated in the cold- 
water system. 

If the heater relief valve fails to 
operate, a check valve would prevent the 
overpressure from being dissipated in 
the cold-water system. Recent explos- 
ions of hot-water-storage tanks in resi- 
dences have been attributed to a check 
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valve in the cold-water system between 
the tank and the street main. Relief 
valves, while usually omitted on this 
type of installation, should always be 
provided, because even in the absence 
of a check valve, freezing or other ob- 
struction in the cold-water system may 
create an explosive hazard. 

Tanks heated with steam coils should 
always have shells of sufficient strength 
to withstand the maximum steam pres- 
sure that might occur in the coils. If 
this pressure is greater than the safe 
working pressure of the shell or piping 
system, a reducing valve should be in- 
stalled in the steam line to the heater 
followed by a safety valve set at a point 
well below the maximum working pres- 
sure of the weakest section. 

Properly maintained temperature-con- 
trol devices, arranged to regulate steam 
flow so that a predetermined maximum 
temperature is maintained in the heater, 
are the best insurance against injuries 
from excessively hot water. 

Roanoke, Va. S H CoLeEMAN 


“No Problem Solved, 
No Education” 


THE EDITOR of Power wrote a thought- 
provoking editorial in “Speaking of 
Power,” October Power, in which he made 
a number of very pertinent criticisms of 
the present educational set-up. The gist 
was that education in general had not, 
for operating engineers, been placed on 
a basis which is sufficiently practical to 
be of any great value. He made a par- 
ticular effective comment to the effect 
that you cannot learn engineering by 
listening to lectures and went on to say 
“No problem solved, no education. . . .” 

The result of this editorial stimulated 


SEALED MOTOR ROOM FOR STEEL MILL 


the writer to comment upon a number 
of educational practices now in use at 
the Rochester Athenaeum and Mechanics 
Institute. In the first place, education 
is an individual matter and if one ac- 
cepts this hypothesis, lectures as such 
are pretty much out of the picture. 
Furthermore, problems of various kinds 
must be solved by individuals in the 
engineering field since, after all, that is 
really the sum and substance of engi- 
neering. 

If lectures are of such vital import- 
ance, then they should be written and 
handed out to students so that everyone 
will have a complete copy, not just frag- 
mentary notes taken in class. If the 
materials to be presented in lectures are 
well organized, the student should have 
the complete lecture handed to him in 
written form for the purpose of study 
and reference. 

In the Institute’s evening division 
teachers (let’s not call them professors) 
come from industry itself. In the day 
school, staff members serve each summer 
in one of the Rochester industries. These 
two procedures bring to the classes a 
wealth of practical experience that is at 
the same time tied up with fundamental 
principles underlying engineering and 
production problems. 

The Institute has within the last few 
years abandoned the obsolete but over- 
worked theory that a person should re- 
ceive a diploma because he has spent a 
given number of hours sitting in classes. 
In place of this, students are granted 
diplomas upon a basis of competence re- 
gardless of the time spent in becoming 
competent. 

Rochester, N. Y. Mark ELLINGSON 

President, Rochester Athenaeum 
& Mechanics Institute 


Motor room of the new Jones & Laughlin Steel Corp's 96-in. continuous-strip steel mill, housing 
12 giant motors capable of developing a total of 45,000 hp. These motors drive scale breakers, 
roughing and finishing stand of the hot mill. The entire motor room is sealed with welded 


steel, plated to height of 12 ft above floor level 
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One of 40—24’’ Yarway Gun-Pakt 
Expansion Joints recently purchased 
by aleading automobile manufacture 
Good for 300 Ibs. pressure, with weld- 
ing ends and welded steel bas 


the Preference 
Leading Utilities, Industrial 
Plants and Institutions... 


Six years of service without a single shut down for repacking—without 
removing a single gland. This is an actual record of performance of 
Yarway Gun-Pakt Expansion Joints. Saving an inestimable amount of 
time, trouble, hard labor and money normally required to keep slip 
joints tight. 


No wonder the Yarway Gun-Pakt Joint is called “the greatest expansion PAC KE D U N D E R 


joint improvement of modern times”. No wonder customers reorder again 


and again and finally standardize on this joint. Because once installed F U LL ST EAM 


—there is practically no upkeep cost or attention required. 


Made entirely of welded wrought steel in single or double type with PRESSURE 


flanged or welding ends for pressures up to 400 Ibs. Heavy chromium- 

vered, cylinder-guided sliding sleeve Alemite lubrication of sleeve and sidibeaiiiieenasaidacieitaaapinmmasliiettading 
guide. Unusually small over-all diameter due to internally guided con- 
struction—no large tunnel space required. Many other features described remove old packing—new packing added re- 
in Catalog EJ-1906. Write for it. jvvenates the old. No need to shut off steam. 


By the twist of a wrench—a special Yarway semi- 
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READERS’ 


PROBLEMS 


QUESTIONS 


for Our Readers 


Copper Chloride for Soot 
Removal 


Question 1 


I HAVE been informed that copper 
chloride is used to clean soot from 
boilers and furnaces. I would like some 
information on this subject, particularly 
in connection with method of applica- 
tion and whether or not it has any 
harmful effect on the boiler. Also, is it 
copper chloride with or without water 
of crystallization.—kKG 


Cleaning Ojil-Cooler Tubes 


Question 2 


Our 4,000-KvA turbines are fitted with 
oil coolers made up of a bank of tubes 
in a cylindrical casing. Water flows 
through the tubes, and oil is caused to 
cross the outside of the tubes many 
times by diaphragm baffles. The stag- 
gered layout of the tubes makes it im- 
possible to obtain access to the inner 
tubes for cleaning, and in the course of 
time all but a narrow path in the cen- 
ter has become clogged. We have tried 
boiling a miaxturé of soda ash and tr- 
sodium phosphate in them for a fort- 
night, and other obvious schemes, but 
short of dismantling the tube _ stack 
(which is a sweated job) have not found 
a satisfactory solution.—r1po 


Suitable answers from readers will be 
paid for if space is available for publi- 
eation. 


SIMPLE TRAP TEST 


Answers to Nov Question 1 
The Question 


WE HAVE been looking for years for a 
simple method of testing thermostairc 
steam traps without removing them from 
the line. When a trap is suspected of 
blowing steam, we would like to be able 
to check it without going to all the 
trouble of dismantling theline and put- 
ting the trap on a test rack. Perhaps 
some POWER readers have devised simple 
and sound ways of doing this. If they 
have, we'd like to know about such 
niethods to simplify our present in- 
volved procedure.—JES 


Install Test Tee 


IF a VALVE is placed in the discharge 
line from the trap and a tee with a 
valve on the side outlet is placed be- 
tween the trap and the first valve, it 
is possible to test-the trap in the line. 
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Closing the valve in the discharge line, 
and opening the valve on the tee, will 
permit the trap to discharge to atmos. 
phere. Observation will show whether 
the trap is blowing steam. 

The temperature at which the thermo- 
static trap operates may be determined 
by inserting a tee in the discharge line 
close to the valve and placing a ther- 
mometer in it while the above testing is 
being carried out. If frequent tests are 
desired, the tee may be equipped with a 
thermometer well into which an ordi- 
nary glass-stem engineer’s thermometer 
can be inserted when a reading is 
needed. 


Lexington, Ky. I A BUTCHER 


Test by Inspection 


IF THERE is no discharge valve in the 
outlet connection of the trap or in loca- 
tions where a freeblow test may not be 
practical—with radiator traps in offices, 
for instance—internal inspection can be 
used. Thermostatic traps will blow 
steam for several reasons: the needle 
valve may be worn, the thermostatic 
element may have sprung a leak, or a 
chip of dirt may be preventing the 
valve from closing. Inspection of the 
needle valve and seat is simple. The 
element can be tested by exposing it to 
a blast of steam and dipping it into 
cold water. Tight bellows will readily 
expand and contract. 


For routine testing, the freeblow 
method is, of course, much simpler, and 
is used in our plant whenever conditions 
permit. However, the thermostatic traps 
in our office-heating system in- 
spected internally from time to time. 
An experienced man can usually tell the 
need for such inspection by feeling the 
temperature of the trap-discharge con- 
nection. 

Using these methods and carrying a 
supply of bellows and valve seats on 
hand, we rarely find it necessary to re- 
move any of our traps from the line 
for repairs. Leaking needle valves are 
replaced and then reconditioned in the 
shop at some convenient time, if their 
condition warrants it. 


Old Bridge, N. J. A J LUBELEY 


Test by Ear 


THE SIMPLEST method of testing the 
action of a thermostatic trap is to listen 
for it by placing one end of a metai 
serewdriver, and wrench or similar 
object against the trap body, the ear 
being held at the other end. If the trap 
is blowing steam, the sound can be 
readily distinguished from the intermit- 
tent sound of condensate discharge, 
heard when the trap is working prop- 
erly. With a little experience, it is easy 
to tell by this test just how a trap is 
functioning. 

Frequently a particle of scale, pipe 


Borler-feed line 550/b G 


WHAT’S WRONG WITH THIS PICTURE?—XXIII 
Reducing Valve and Desuperheater Installation 


At least 12 errors are shown in this drawing. Make a list of those you recognize, 


then compare with the list on page 60 
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REQUIRES THE FINEST 


ENGINEERING 


Allis-Chalmers engineers now set a new high 
standard in DYNAMICALLY BALANCING Sheaves 
for TEXROPE V-BELT DRIVES. Over their entire 
range of speed, up to 6,000 rpm. these sheaves 
have no vibration period... they run like a watch 
movement from 1 rpm. right up to 6,000 rpm. 

Allis-Chalmers has made the DYNAMICALLY 
BALANCED SHEAVE commercially available 
for applications that require the most extreme 
accuracy and precision, and can therefore tol- 
erate no vibration at any time or at any speed. 
Your V-BELT drive applications may not require 
such fine balance, but whatever 
TEXROPE V-BELT DRIVE equipment 
you buy will have the same caliber of 
engineering ability and experience 
built into it, that produced the ALLIS- 
. CHALMERS DYNAMICALLY BAL- 
-ANCED TEXROPE SHEAVE. 


Write for Vari-Pitch Bulletin No. 1261-A 


Belts by Goodrich 
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eutting, or other foreign materia! will 
lodge in the valve seat. Rapping the 
side of. the trap body smartly with a 
piece of metal will sometimes restore 
the trap to normal operation. If not, 
the trouble is more serious and the 
valve should be closed off by valves pro- 
vided for that purpose, or in a vacuum- 
heating system, by closing the inlet valve 
of the apparatus which the trap drains. 
The cap of the trap can then be removed, 
and the seat and element cleaned and 
thoroughly examined... This will nearly 
always disclose the source of trouble 
without the necessity of removing the 
trap from the line. 


Oakland, Calif. T W Bran 


Install 3-Way Cock 


To CHECK our traps, we installed 3-way 
cocks in the pipe between the trap out- 
let and the discharge header, as shown. 
The outlet from the third way of the 
cock is visible, and to check a trap it is 
only necessary to set the cock so that 


Pipe to header 


the discharge header is cut off. The 
trap is then as free as if it were on a 
test rack. All traps in the station have 
this device fitted and are checked daily. 


Newcastle, England T D Oswarp 


Weld Test Valve in Line 


To TEST traps, we install a discharge 
valve, if not already provided, weld a 
short nipple to the discharge line ahead 
of the valve, and screw a valve on thie 


Trop 


_--Welded 


Discharge 
val ve 
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WHAT'S WRONG WITH THIS PICTURE?—XXIII 
Reducing Valve and Desuperheater Installation—See Page 59 


1. Desuperheater in wrong location. 
Should be on low-pressure side of re- 
ducing valve to avoid incrustation of 
valve parts from scale-forming matter 


in the spray water. Also to avoid sub- . 


jecting desuperheater shell to pressure 
higher than necessary. 

2. No standby pressure reducer. Some 
means of maintaining pressure in the 
low-pressure line should be provided so 
that the reducing valve may be removed 
from service for repairs. 

3. No trap on desuperheater. Sufficient 
trap capacity should be installed to pre- 


‘vent flooding should the water-control 


valve fail to function. 

4. Need pressure gage. <A recording 
gage on the low-pressure line affords a 
means of checking the accuracy of con- 
trol. 

5. No relief valve on low-pressure 
line. A relief valve is necessary to pre- 
vent excessive pressure due to failure 
of reducing valve. 

6. No free-blow valve on control pip- 
ing. A free-blow arrangement would 
permit occasional blowing of dirt from 
the control piping of the reducing-valve 
pressure controller. 

7. No strainer in inlet piping of pres- 
sure controller. Strainer would prevent 


any dirt from clogging the pilot valve. 

8. Need reducing valve on . inlet-air 
piping of temperature control. Commer- 
cial temperature controllers usually 
operate at pressures below 40 Ib. A 
reducing valve with a relief valve on 
the low-pressure side should be installed 
and set at the pressure recommended by 
the controller manufacturer. 

9. No filter in inlet-air line of tem- 
perature controller. <A filter is needed 
to remove moisture, dirt and oil from 
the incoming air. Foreign matter will 
cause trouble in the controller. 

10. No thermometer well in the low- 
pressure line. A test thermometer ad- 
jacent to the sensitive element of the 
temperature controller affords a means 
of checking its accuracy. 

ll. Need bypass around desuperheater 
water-control valve. With a bypass and 
valve, the water flow can be controlled 
manually when the temperature con- 
troller or its valve is out of service. 

12. Spray-water line improperly con- 
nected to boiler-feed piping. Should be 
connected on high-temperature side of 
extraction heaters so that a maximum of 
exhaust and extracted steam will he 
utilized. 


other end. Valves from the junk pile 
may be used, and in the case of the test 
valve, an ordinary petcock may be used, 
as there is seldom any pressure in the 
discharge line. Closing the discharge 
valve and opening the test valve will 
show leakage. 


Kansas City, Mo. Cart E Doucuty 


Condenser Cleaning 


Answers to Nov Question 2 


WE HAVE been using rubber plugs for 
condenser cleaning for many years and 
have been getting fair vacuum results 
and tubes last eight or nine years. Re- 
cently we have been trying a_ steel 
scraper plug which gets the tubes cleaner 
but seems to scratch the tubes. Do 
Power readers know of anyone who has 
used these plugs long enough to be able 
to say how much oftener we will have 
to replace condenser tubes if we use the 
steel plugs every couple of weeks.—mcc 


Steel-Scraper Method 
Given Test 


APPROXIMATELY 10 years ago, we were 
confronted with the same problem. We 
had been cleaning condensers with high- 
pressure jets of water, rubber plugs and 
brushes with fair results. The steei 
scraper plug seemed to have obvious 
advantages as a cleaner, but would affect 
the life of the tubes. In order to give 
some indication of the effect on tube life, 
one condenser tube was removed, the 
scraper plug run through repeatedly and 
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the metal removed from the tube col- 
lected. This test showed that the quan- 
tity of metal being removed was neg- 
ligible and would not be enough to affect 
the life of the tubes in ten years of 
ordinary service at our plants. 

The scraper cleaner was then put in 
use on all condensers and has been used 
regularly up to the present time. It 
does scratch the tubes slightly, but it 
does an excellent job of cleaning and 
from our observations, there is no 
tendency for these tubes to foul any 
faster than those cleaned by other 
methods. Furthermore, there has been 
no change in the over-all life of the 
tubes as compared to periods prior to 
1928. We have used the plugs about 
once every two months, but our ex- 
perience to date would indicate that 
they could be used every two weeks for 
periods as long as 10 years with no 
noticeable difference in the time between 
tube replacements. 

Washington, D. C. C E MILLER 

Potomac Electric Power Co 


Steel Scrapers Best 
for Hard Deposits 


CLEANING condenser tubes with rubber 
plugs is quite satisfactory where the 
deposit is soft. However, if the deposit 
is hard, and sticks to the tubes, steel 
scraper plugs are necessary to do a 
good job. Steel scraper plugs not only 
remove the soft slime coating, but they 
serape off harder scale deposit as well. 

Cutting or scratching of the tube by 
the metal cleaner is found practically 


(Continued on page 124) 
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ACE IN THE HOLE.... 


“MARK TWAIN IS_ DEAD!” 
screamed the newspaper headlines. They 
drew a mild protest from the humorist, 
who insisted, “The report of my death 
is grossly exaggerated.” He was a 
master of understatement, a man who 
understood our national habit of talking 
the simplest happening irito a miracle. 


Advertising would be lost without 
the “greatest”, “best”, “biggest”, “grand- 
est”, and the rest of the “est” words 
that are supposed to make us potential 
customers realize what a bandwagon 
we've just barely got a chance to get on 
before it gets away. We are made to 
feel that this feedwater treatment or 
that kind of pipe is just the thing we’ve 
been needing all these years, that this 
lubricant or that pump is the answer to 
all our silent prayers. 


But an engineer’s mind is full of 
question marks. The “est” words raise 
all those questions—sometimes to the 
point where we just don’t believe any 
of the advertiser’s story because a part 
of it is full of “ests”. 


An engineer deals with facts. Ex- 
perience has taught him to doubt even 
what he sees. He likes to try everything 
himself. He’s frank and open, so he’s a 
lot more likely to believe the man who 
says, “This is a good lubricator,” than 
the one who says, “This is the finest 
lubricator the world has ever seen.” He 


may finally agree with the second story, 
but he wants to find out for himself. It 
is smart under those conditions to under- 
state a little—actually to have some- 
thing a little better than you claim it 
to be, so that it works out a bit better 
than it is expected to. That’s a useful 
ace in the hole. 


An old story illustrates my point. 
A Yankee driving in the deep South 
picked up an old Negro. Along a nar- 
row mountain road, he overtook a goat, 
standing squarely in the middle of the 
road, with the mountain on one side and 
a rushing stream on the other. He 
turned inquiringly to the old Negro. 
Rastus suggested, “Boss, why not try 
honkin’ at him?” The Yankee pressed 
hard on the horn button, frightening the 
goat so he jumped over the cliff and 
was drowned. He turned to the old 
Negro and said, “Your idea wasn’t so 
hot, was it?” 


“Lissen Boss,” said the old darkie, 
“Youall pushed too hard. Was jest too 
much horn for that much goat!” 


Engineer 
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plans efficiently and intelligently. To- 


under controlled shop ‘conditions ae 
Ee trained erectors with the finest, 


PITTSBURGH PIPING & EQUIPMENT co. 


Hittsbursh, Cra. 


REPRESENTATIVES 


neers are eanipped, bec 
“benders and license 2 


In vestigate! 


indispensable tool 
in hundreds of plants! 


GLOBE 
DEXTER 


RESEATING MACHINE 


Simple. Positive. Quick! Pays for itself over and over in 

a short time. With this machine you can reseat valves at 

the first sign of leak—without loss of water, steam, or other 
troubles. 


Valves reseated in place 


Save the cost of new valves. Also labor cost of replacements 
not to mention possible damages and lost time. Machines 


in valve capacities from %—3” up to %—12” inclusive. 


Send for Catalog 24 describing above machine also DEXTER 
machines for reseating gate valves and pump valve seats. 


(Also manufacturers of the Swendeman Automatic Separator) 


THE LEAVITT MACHINE CO. 


10 East River St. | Orange, Mass. 
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Readers’ Problems 


(Continued from page 120) 


negligible, depending on the hardness 
of the tube metal. The cutting edge of 
most cleaners does not bite into the tube 
metal. The cleaners should be, examined 
each time they are shot through a tube 
to be sure there are no sharp corners 
that may cut the tubes It is generally 
impractical to try to remove the very. 
last trace of scale and this scale has 
little effect on heat transfer, yet is 
considerable protection against cutting 
the tubes. 

Occasionally metal cleaners will lodge 
in the tubes, and care should be taken 
to remove them. They may be pushed 
out with a rod or pipe. Where tubes 
are slightly necked at the end from 
setting the packing up too tight, it may 
be necessary to grind the cleaner slightly 
to prevent sticking. Metal cleaners vary 
in design; there are several good ones, 
the makers of which furnish specific in- 
structions for their use. 

If a few precautions are observed, in- 
cluding these mentioned, cleaning tubes 
with metal plugs is very satisfactory, 
and it is the writer’s opinion that this 
type cleaner will not shorten the tube 
life to any extent. 

Leavenworth, Kan. H CANTRELL 


Satisfactory Performance 
With Homemade Cleaner 


Ir mcc will check up on the residue 
after running steel scraper plugs through 
his condenser tubes, he will probably 
learn that tube walls are being thinned 
seriously, both by the removal of actual 
metal by the scraper plugs, and by 
erosion and corrosion speeded up by the 
continued presentation of fresh surfaces 
for attack. 

Rubber plugs are of value chiefly 
when the material to be cleaned from the 
tubes is soft and easily foreed ahead 
of the plug. If of a harder nature, par- 
ticles are apt to become imbedded in 
the rubber and it will then serve as 
matrix for the cutting particles, giving 
rise to the condition mentioned by 
MCC. 

In the oil industry, heat exchangers 
are widely used in refineries, gasoline 
plants and pump stations, and the prob- 
lem of exchanger tubes closely parallels 
that of the steam-plant condenser. 
One refinery from which records are 
available showed a 40% reduction in 
heat-exchanger-tube life when steel 
scrapers were used over that noted with 
plastic cleaning plugs. Useful life was 
determined by testing a tube to destruc- 
tion at intervals under hydraulic pres- 
sure, twice that met in working con- 
ditions. 

To obtain greater cleanliness than that 
obtainable with the plastic plug, a 
scraper modelled on the shotgun wad 
was devised, and after undergoing some 
improvements, regularly employed on all 
heat-exchanger-tube cleaning, being sent 
through ahead of a plastic plug or on 
its own, depending upon the degree of 
fouling to be removed. 
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MARLEY draft the result of 


nearly 300 comparative tests, made under 


Marte actual ope ting conditions. Proof of superior 
pba Ke performance is in the records of these’ tests. De- ; 


eliminator 
keeps outgoing 
entirely free 
from moisture. 


tails upon request. 


MARLEY COMPANY. - 
1915 WALNUT KANSAS CITY, MO. 


Marley spiral bevel “‘Geareducers” Marley Multi-Blade fans operate quietly, use 
gear ratios available—are heavily tess power. Note motor mounting, 
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Molded 


WeldOlets and ThredOlets are easily installed. 
Simply select the position of the outlet, rub 
the fitting over the pipe several times to remove 
scale, mark center lines and tack the WeldOlet 
or ThredOlet into position 


The WeldOlet or ThredOlet is then welded 
into place either by the electric-arc or oxy- 
acetylene method. A junction of full pipe 
strength and an outlet that is leak-proof is the 
result 


Where the outlet is 2” or larger, it is recom- 
mended that the button be removed after the 
welding operation. On small sizes, the fitting 
is used gs a templet and the hole is cut in the 
main pipe first. A full inspection of the inside 
of the joint is possible by using these fittings, 
allowing removal of all scale, welding metal, 
etc 


The branch line is then welded into position 
using a simple Vee weld. In the event that a 
ThredOlet is used the branch pipe is threaded 
and screwed into place. The result is a junc- 
tion of full pipe strength, absolutely leak-proof 
with turbulence and friction reduced to 4 
minimum 
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No Cutting - No Threading - 


No Fitting when WeldOlets 
and ThredOlets are used 


No eng ls Threading—No Fitting of the main pipe is 
necessary when WeldOlets and ThredOlets are used. Branch 
connections made with these fittings are strong, permanent and 
absolutely leak-proof. Preliminary layouts of the main pipe 
and branch are unnecessary. No templetes are used. 

Due to their funnel-shaped outlets, WeldOlets and ThredOlets 
provide free, unrestricted flow. Their heavy, external rib 
compensates for loss of strength in the main pipe when the 
hole is cut and distortion is entirely eliminated. 

Available from stock with outlet sizes from 14” to 12” for all 
standard pipe sizes, they are equally well adapted to main- 
tenance work and to new construction, whether indoors or 
out, above or below ground. 

In addition to drop-forged steel in which they are stocked, 
WeldOlets and ThredOlets can be furnished in Wrought Iron, 
Toncan Iron, Brass, Monel, Everdur and other metals to meet 
every piping need. 

The illustrations at the left show the ease with which they are 
installed. Try them at our expense. Sign the coupon below 
and attach to your womneey etterhead. It will bring you a 
sample and complete details. 


The names ’WeldOlets’”’ and ‘’ThredOlets’” 
are Bonney trade-marks registered in the 
United States Patent Office. Full patent 
coverage has been granted in the United 
States and foreign countries. 


BONNEY ForGE & TOOL Works 


Forged Fittings Division 
ALLENTOWN, PA. 


Stocked by Leading Distributors 


Bulletin WT23 tells the complete story about WeldOlets 
and ThredOlets. The coupon will bring your copy and a 
sample trial fitting. Mail it today 


of Bulletin WT93 telling all about them. 4 
edOlet and coPY 


WeldOlet or The 


Please send me wmple 
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Stee! wool, 

copper or 

steel furnings Copper 


The wad-type scraper consists of a 
copper or soft bronze disk cut 1/32 in. 
less than inside tube diameter, having 
a central shank of bronze rod welded 
in its center. A second copper washer, 
centrally drilled to slip freely on the 
bronze shank of the other half of the 
“wad” was kept from slipping off with 
a cotter pin through the end of the 
shank. Either steel wool, copper turn- 
ings, or steel turnings, depending upon 
the toughness of the cleaning job, were 
wrapped around the spindle and allowed 
to project beyond the edge of the 
washer slightly on all sides. The upper 
washer was then put in place, compress- 
ing the metal filling somewhat, and the 
cotter replaced. 

When inserted into the end of a tube 
and air or steam pressure admitted be- 
hind it, the loose disk further com- 
pressed the metal shavings, forcing 
them into close contact with the tube 
walls and_ effectively cleaning them. 
Damage to the plugs through striking 
the end of the heat exchanger after 
emerging from the tubes was effectively 
stopped by a heavy burlap pad. An addi- 
tional 25% was added to tube life, with 
an indicated gain of 10% in time inter- 
vals between cleanings. 

If MCC will try this type of scraper 
plug on his condenser tubes, he will 
find negligible loss of tube weight and 
higher heat-transfer rates than when 
plastic plugs are used, if not even sur- 
passing results obtained with the steel 
seraper. 

ELTON STERRETT 

Longview, Texas 


STRAWS (Continued) 


Brooks-Skinner Co, Quincy for addition to 
boiler plant. Cost close to 000. 


MICHIGAN——Board of Education, Iron 
Mountain, plans central-heating plant in 
3-story junior high school. Cost about 
$200,000. F E Parmelee, Iron Mountain, 
architect. 


Brewster Low-Cost Housing Project, De- 


G 
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MAIL COUPON City & State 


Effective. Utilization 


HERE’S a “long-range” plan for transmitting power from the source to ¥ National Organization 
utilization that reflects itself favorably on the production cost records 
of industry . . . It involves both equipment and methods. 

“Planned Power Transmission” must be impartial. No one type of drive Y Regional Engineers 
can economically meet the varied operating conditions and production 
requirements of industry — if its billion dollar bill for power waste is to be 
materially reduced. 

That is why the Power Transmission Council, Inc. was formed. In its VY Effective Merchandising 
function, it has surveyed the power-paths of many individual plants and 
industries. Its engineers—applying the principles of Modern Group Drive 


Sound Engineering 


Local Engineering 
Organizations 


fairly and impartially — have effected worth-while economies. TP 
This service entails no charge or obligation. The cost is borne entirely by AN @ , 4 
manufacturers of Power Transmission Equipment as their contribution to . 45, 
greater industrial efficiency. Inquiries are from any manufacturer. 
POWER TRANSMISSION COUNCIL, INc. 
75 STATE STREET, BOSTON, MASSACHUSETTS 
j 
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Courtesy of Baldwin-Southwark Corp. 


On this diesel, LAMINUM babbitted shims (pat'd) are 
standard ... for the important oil pressure control and 
precision adjustment of main and connecting rod bearing clear- 
ances. The same easy accuracy in service adjustments as in 
assembly! You simply peel off .002 in. (or .003 in.) laminations. 
Always a clean shim surface! Laminum sample on request. 


LAMINATED SHIM CO., INC. 21-60 44th Ave., Long Island City, N. Y. 


: Cleveland Detroit Milwaukee 
929 
J 


Precision adjustment SHIMS 
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W-S 
FORGED STEEL 
FITTINGS 


For complete satisfaction on lines carrying oil, gas, 
steam, water or ammonia under hiqh pressures and 
high temperatures, specify W-S Forged Steel Fittings. 

They are bored from solid steel forgings, have sharp 
accurately cut threads and every fitting is carefully 
inspected and tested. 

You will find them definitely 
stronger, longer lived and more 
dependable under the most severe 
conditions. 

The better service insured by 
W-S Fittings is expressed in dollars 
saved in maintenance. 
Write for Bulletin A-3. 


THE WATSON: STILLMAN CO. 


ROSELLE, N. 
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$75,000. Giffels & Vallet, Ine, 


troit, contracted Robert Gordon, Inc, 19 
North Jefferson St, Chicago, for central- 
steam power house at $213,890. 


Water Board, Detroit, contracted Crouse 
& Saunders, Inc, 415 Brainard St, Detroit, 
for ventilating equipment and system in 
pipe vault and laboratory at Springwelts 
Station, at $18,442. 


Bradley Laundry Co, Grand Rapids, plans 
steam power house in connection with re- 
ind of i1-story mechanical laundry 
plant. 


Briggs Mfg Co, 11681 Mack Ave, Detroit, 
contracted W E Wood Co, 4649 Humboldt 
St, for steam power house at plant to 
be erected on Hight-Mile Rd. Cost about 
Marquette 
Bldg, Detroit, architect and engineer. 


Hillsdale and W K Kellogg Foundation, 
Battle Creek, plan central-heating plant in 
new municipal hospital at Hillsdale. Cost 
about $175,000. 


MINNESOTA——Duluth will award con- 
tracts soon for pumping machinery and 
accessory equipment for group of five new 
pumping — in different parts of city 
for municipal sewage system. Cost about 
$195,000. J A Farrell, commissioner of pub- 
lic works, in charge. 


Wocd Conversion Co, Cloquet, plans ex- 
tensions in power house. Bids scheduled 
to be asked soon. Ralph D Thomas & 
Associates, 1200 Second Ave South, Minne- 
apolis, consulting engineers. 


Sleepy Eye will award bids soon for ex- 
tensions in municipal power plant, includ- 
ing diesel generating unit. G M Orr & Co, 
Baker Arcade Bldg, Minneapolis, consult- 
ing engineers. 


Theodore Hamm Brewing Co, 681 East 
Minnehaha St, St. Paul, has approved 
plans for top story addition to stock 
house, 48x80 ft, to be equipped as a cold- 
storage department. Cost about $40,000. 
C H Johnston, Empire Bank Bldg, St. 
Paul, architect. 


MISSISSIPPI——Ittabena plans _installa- 
tion of a 225-hp diesel-generator unit with 
fuel-oil storage tank, air compressor, 
pumping units, ete, in municipal power 
plant. $50,000 authorized. W A Fuller & 
Co, 2916 Shenandoah St, St. Louis, Mo., 
consulting engineers. 


MISSOURI——State Building Commission, 
Capitol Bldg, Jefferson City, plans power 
house at new prison unit on Boonville 
Rd. Cost about $900,000. Alonzo H Gentry, 
Voskamp & Neville, Inc, 4 West Thirteenth 
St, Kansas City, architect. 


Board of Education, Fulton, plans cen- 
tral-heating plant in 2-story-and-basement 
senior high school. Cost $245,000. Felt & 
Kriehn, 4688 Mill Creek Parkway, Kansas 
City, architects. 


Bids were opened Dec 28 by University 
of Missouri, Columbia, for one 300-lb, 50,- 
000-lb-per-hr steam-generating unit, and 
one 750-kw, 30-lb g exhaust-pressure tur- 
bine-generator. 


United States Cold Storage Co, 500 E 
Third St, Kansas City, plans 7-story and 
basement cold-storage and_ refrigerating 
plant at Atlanta, Ga. Facilities will be in- 
stalled for handling bulk shipments direct 
from railroad cars, with 26,000 sq ft of 
platform space, equipped with conveyors, 
loaders and other mechanical-handling 
equipment . Cost about $850,000. 


NEBRASKA——Fremont will take bids 
soon for extensions in municipal power 
plant, including generating unit, high- 
pressure boiler, ete. $225,000 arranged. 
Black & Veatch, 4706 Broadway, Kansas 
City, Mo., consulting engineers. 


Haigler will award contracts soon for two 
diesel-generator units and auxiliaries for 
municipal power plant. Cost about $41,000. 
C Robert Fulton, 2327 South 19th St, Lin- 
coln, consulting engineer. 


Blair has authorized purchase of diesel- 
generator unit for municipal power plant. 
Cost about $65,000. Black & Veatch, 4706 
Broadway, Kansas City, Mo., consulting 
engineers. 


NEW YORK——Cabot Gas Corp, Mt. Read 
Blvd Rochester, will build 24-in. welded- 
steel pipeline from Olean to Rochester, for 
sataral-ges transmission. Cost over $200,- 


Buffalo Niagara Electric Corp has dropped 
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__|UNIT HEATERS COMPLETE AIR CONDITIONING SYSTEMS| 


. 


WHICH TYPE? WHAT SIZE? 


in Every Case We Can Furnish 
a Satisfactory, Economical Answer 


(MECHANICAL DRA 


In this broad line of time-tested Clarage equipment you will find the solution 
to any air handling or conditioning problem. And from our wealth of expe- 
rience—dating back more than a quarter-century—will come invaluable 
suggestions for meeting your requirements at lowest possible cost consistent 
with unquestionable quality. 


FANS AND BLOWERS:—High speed and low speed designs for all types of ven- 
tilating and exhaust services. Operating costs invariably below expectations. 


COMPLETE CONDITIONING SYSTEMS:—Built to order to meet any commercial, 
public building or industrial need. 


CONDITIONING UNITS:—968 different equipment combinations for cooling only, 
heating or complete conditioning. Ideal for stores, offices, restaurants, etc. Also 
precision units for exacting laboratory services. 


UNIT COOLERS:—Fin surface and brine spray types for product cooling and 
refrigeration; floor mounted or suspended. 


UNIT HEATERS:—Centrifugal fan units for large space factory heating with Syn- 
crotherm Temperature Control patented feature; floor mounted or suspended. 
Propeller fan units, suspended type, for small area heating. 


MECHANICAL DRAFT:—Types and sizes to meet every operating condition from 
small unit stoker installation to the largest central station job. 


VORTEX CONTROL:—Patented feature adaptable to any Clarage fan. Regulates 
fan capacity at constant speed operation. Eliminates need for expensive variable 
speed motor and elaborate control equipment. 


How can we help you—by sending descriptive literature—or by having our 
nearest Clarage sales-engineer call? 


CLARAGE FAN COMPANY 
KALAMAZOO, MICHIGAN 
Sales Engineering Offices in All Principal Cities 


} 


EXHAUST FANS 


yl VORTEX CONTROL 


RS 
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‘FAN WHEELS’ 
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MODEL WT 
POP SAFETY VALVE 


A. S. M. E., Iron Body, Bronze 
Mounted. Designed particularly 
for Water Tube Boilers. Relieving 
capacity based on sustained lift 
of disc. Positive in action—opens 
and closes sharply. 


For over half a century Lonergan Valves and 
Gauges have been noted for their accuracy and 
trouble-free operation, but no product can be 
better than the mechanical skill of the men who 
make it. Lonergan mechanics have been chosen 
for their natural ability. Acquired skill has come 
from long experience — each worker is happy in 
his appointed task. 

Added to this accumulated skill is the fact that 
each Lonergan product is precision tested under 
actual service conditions. The result is an unsur- 
passed duration of trouble-free performance. 

Specify Lonergan for long life. See your local 
distributor or write for new 1938 catalog. 


J. E. LONERGAN CO. 
Second and Race Streets, Philadelphia, Pa. 
300 Specialties for Power Plants Standard Since 1872 
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plans to build new steam-generating plant, 
planned to cost $8,000,000. William Kelly, 
president of the company, said that the 
project had been postponed indefinitely. 


OHIO——Columbus plans generating sta- 
tion for public-works department to in- 
clude two or three gas-engine units, 
generators, etc. Cost estimated at $225,000. 
Paul Metzel, City Hall, city engineer. 


Water Department, Cincinnati, plans 
series of electric-operated pumping plants 
in connection with extensions in water- 
works and flood protection system. Cost 
over $1,000,000. 


Newton Falls plans municipal electric 
plant. $150,000 authorized. D M Bailey, 
Jr, mayor, in charge. 


Standard Oil Co of Ohio, Midland Bank 
Bldg, Cleveland, contracted Berea Con- 
struction Co, same address, for 4- and 
6-in. welded-steel pipelines from Latonia, 
Ky., to Cincinnati. Award for pipe has 
been given to Republic Steel Corp, Cleve- 
land. Cost close to $100,000. 


Nelsonville will make improvements in 
municipal electric plant. $90,000 author- 
ized. R G Ingelson, 299 Front St, Colum- 
bus, consulting engineer. 


OKLAHOMA——Waurika plans municipal 
power plant. Cost about $75,000. Work is 
scheduled to begin early in 1938, 


Texhoma plans municipal gas plant and 
distributing system. Surveys and estimates 
of cost being made by Frank E Devlin, 
W-K-H Bldg, Wichita, consulting engineer. 


Board of Education, Ponea City, plans 
central-heating plant in 2-story junior high 
school. Cost about $395,000. Winkler & 
Reid, Oklahoma Savings & Loan Bldg, 
Oklahoma City, architects. 


Fort Cobb plans municipal power plant, 
with diesel-generator unit and auxiliary 
equipment. Cost about $30,000. 


Warren Petroleum Corp, National Bank 
of Tulsa Bldg, Tulsa, plans large com- 
pressor plant, boiler house and pumping 
station at new natural gasoline plant in 
Arkansas oil and gas field area. Arkansas 
County, Tex. Cost over $250,000. 


OREGON——Fnterprise Irrigation District, 
Klamath Falls, has low bid from Broster- 
house Construction Co, Klamath Falls, at 
$61,999 for construction of dam and power 
house on Canal of Klamath Reclamation 
Project, and will award contract soon. 
B W Short is president. 


Salem Box & Mfg Co, Salem, plans boiler 
house in connection with rebuilding of 
portion of mill recently destroyed by fire. 


TENNESSEE——Lookout Oil & Refining 
Co, Kirkland Ave, Chattanooga, plans 
steam power plant in connection with new 
addition to cottonseed oil mill. Cost close 
to $115,000. 


TEXAS——Rio Foods, Inc, Mercedes, plans 
boiler house at new local food-canning 
plant. Cost about $45,000. L F Drake, 
general manager. 


Amsco Refining Corp, Corpus Christi, has 
authorized 4%-in. welded-steel pipeline 
from Luby oil-field district, Nueces County, 
to Clarkwood, Tex., about 12 miles. Cost 
about $90,000 with booster pumping sta- 
tions at points along route. 


Houston plans central-heating plant in 
10-story city hall building, for which bids 
will be asked soon. Cost about $1,820,000. 
Joseph Finger, National Standard Bldg, 
Houston, architect. 


Barker & Woods, Houston, oil operators, 
plan 6-in. welded-steel pipeline from Lis- 
bon oil-field district to Monroe, La., about 
47 miles. Cost over $200,000. 


Port Arthur Independent School District, 
Port Arthur, plans central-heating plant in 
new 2- and 8-story Woodrow Wilson jun- 
ior high school. Cost about $500,000. Mark 
Lemmon, Tower Petroleum Bldg, Dallas, 
architect. 


Roegelwein Packing Co, Brazos St, San 
Antonio, plans 1-story and basement cold- 
storage and refrigerating plant. Cost over 
$80,000. H Peter Henschien & Co, 59E Van 
Buren St, Chicago, architcets and engi- 
neers; W FE Simpson Co, Milam Bldg, San 
Antonio, consulting engineer. 
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BUY ALL YOUR WIRING 
FROM ONE SOURCE 


Buy all your wiring materials from one 


source. Specify General Electric. 


You can depend on General Electric 
Wiring Materials to satisfy your wiring 
requirements. You can be sure that these 
materials are of unvarying high quality 
and give enduring service. The General 
Electric Wiring Materials line is complete, 
with conduit, wire and cable, and wiring 


devices that are designed to be used to- 


gether for easy, economical installation. 


Choose G-E Wiring Materials for new 
wiring — for wiring modernization. Rely 
on the line that sets the standard for the 


electrical trade. 


For information, see your nearest G-E 
Merchandise Distributor, or write to 
Section CDW-8471, Appliance and Mer- 
chandise Department, General Electric 


Company, Bridgeport, Connecticut. 


GENERAL ELECTRIC 


WIRING MATERIALS 


APPLIANCE AND MERCHANDISE DEPARTMENT, GENERAL ELECTRIC COMPANY, BRIDGEPORT, CONNECTICUT 
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Do your baffles 
BAFFLE you? 


VERY operator of water tube 
boilers should read this book cov- 


ering Beco-Turner baffles. It will 
show you how to modernize your old 
boilers—increase combustion efficiency 
and capacity—at a minimum invest- 
ment. 

Mail the coupon below for your free 
copy. At the same time, send us blue- 
prints showing your existing baffles. 
Our engineering department will gladly 
give you any possible recommenda- 
tions for improving the performance 
of your boilers through more advanced 
baffle and furnace design. 


PLIBRICO JOINTLESS FIREBRICK CO. 
Baffle Dept., Chicago, IIl. 


BECO-TURNER 
BAFFLES 


MAIL COUPON FOR FREE CATALOG 


Plibrico Jointless Firebrick Co. 
1818 Kingsbury St., Chicago, Ill. 


Please mail Beco-Turner catalog. 


Send blueprints and our engineering department will 
gladly suggest any possible recommendations for 
improving your baffle design. P1-38 
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NEW BULLETINS 


BOILERS & ACCESSORIES 


l GAS-FIRED BOILER—Kisco Boiler & 
Engrg Co, 4333-35 Duncan Ave, St. 

Louis, Mo. Bulletin CG-337,illustrates and 

explains operation of gas-fired boiler. 


STEAM-CONDUIT SYSTEM—H W 

Porter & Co, Ine. 6-page bulletin 
presents five steps: (1) pouring the base, 
(2) placing the pipe supports, (3) install- 
ing the piping, (4) insulating the piping, 
and (5) installing the tile. Drawings show 
how system is put together. 


8 BAFFLE WALLS—The Engineer Co, 

17 Battery Place, New York, N. Y. 16- 
page Bulletin B-37, “The Construction and 
Application of Enco Baffle Walls to Modern 
Boilers”. Cross-sections show application 
of baffles to different types of boilers. 


INSTRUMENTS & CONTROL 


4 FEEDWATER REGULATOR—Northern 

Equipt Co, Erie, Pa. S8-page bulletin 
No. 409-A describes Copes ‘Flowmatic 
Regulator’, a 2-element automatic boiler- 
feedwater regulator. 3-color sectional views 
show operation of regulator with both 
direct-operated and hydraulically-operated 
valve. 


5 FLOWMETERS—Bristol Co, Waterbury, 

Conn. Bulletin 494 illustrates applica- 
tions and outlines features of new electric 
flowmeter. 


6 FLOWMETERS—Foxboro Co, Foxboro, 

Mass. 4-page bulletin DMF-726 describes 
special instruments for high-pressure 
measurement. Sectional views show opera- 
tion and construction. 


7 INSTRUMENTS—Foxboro Co, Foxboro, 

Mass. 16-page folder contains illustra- 
tions of more than 20 instruments. Separate 
sections discuss thermometers, pyrometers, 
controllers for pressure, temperature and 
flow, electric controllers, flowmeters, flow 
controllers, humidity instruments and tacho- 
meters. 


8 PYROMETERS—Bristol Co, Waterbury, 
Conn. Illustrated bulletin No. 493 de- 
scribes newly developed potentiometer, 
which can be used as a pyrometer, resist- 
ance thermometer, a tachometer, and a mil- 
livoltmeter. Also briefly described are wide- 
strip single and multiple recorders, and 
recording controllers. 


a INSTRUMENTS—Hays Corp, Michigan 

City, Ind. Three Bulletins: No. 37-294 
on draft gages, No. 37-297 on combustion 
meters, and No. 105 on combustion regu- 
lators. Extensively illustrated with photos 
and line drawings to show operation, con- 
struction and applications. 


10 INSTRUMENTS—Leeds & Northrup 

Co, 4934 Stenton Ave, Philadelphia, 
Pa. 32-page Catalog N-33-163 shows how 
temperature measurements help to effect im- 
portant operating economies, describes three 
methods of measurement, and presents Mi- 
cromax indicators, recorders, controllers and 
accessories. 


ll THERMOMETERS—C J_  Tagliabue 

Mfg Co, Park & Nostrand Aves, Brook- 
lyn, N. Y. 24-page catalog No. 1125B lists 
complete line of TAG industrial ther- 
mometers, showing construction, forms and 
connections. Also miscellaneous thermom- 
eters, including metal and wood back, cup 
case, ete. Also describes hygrometers, 
U-gages, mercurial vacuum gages and mer- 
curial barometers. 


ELECTRICAL EQUIPMENT 


12 FRACTIONAL-HP MOTORS—Century 

Electric Co, 1806 Pine St, St. Louis, 
Mo. 24-page Bulletin 1039 presents in- 
formation on electrical characteristics of 
fractional-hp motors, and describes several 
types of these motors in detail. 


13 MOTORS—Fairbanks, Morse & Co, 900 
S Wabash Ave, Chicago, Ill. 4-page 
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W ME G 
INSULATION 
TESTER 


wouldn’t sell 


it for a thousand 
dollars’’! 


“T am the owner of a Megger 
instrument bought from you 
about 6 or 7 years ago, and 
if I couldn’t buy another one, 
I wouldn’t sell it for a thou- 
sand dollars. Being the Elec- 
trical Engineer for ....... 
Stores, I have a great deal of 
insulation testing to do as it 
is vital to the operation of 
our electrical equipment, 
which runs up high into the 
thousands of dollars and I 
depend solely upon the Meg- 
ger for accurate tests... 
and I know at all times just 
how the equipment stands 
and where the weak spots 


are.” 
From an unsolicited letter from 
an Electrical Engineer in Chicago 


Write for descriptive 
“Megger” Bulletin 1355-W. 


JAMES G, BIDDLE CO. 


> 
| ELECTRICAL INSTRUMENTS | 
1201-13 ARrcH Pa. 


Other Biddle Specialties: 


‘“Megger” Ground Testers 

Capacitance Meter 

“Ducter’” Low Resistance Testing Sets 

“Dionic’” Water Tester 

“Frahm” Vibrating-Reed Tachometers 
and Frequency Meters 

“Jagabi” Rheostats 

“Jagqabi"” Speed-M ring Instruments 
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“ALL THESE G-E CONTROLS. 
| GIVE 
ISOTHERMIC PROTECTION 


The Manual Starters” 
contol, by 
toggle switch, of — 


CR7006. Mag- 
netic Switches 
for full - voltage 
starting of induc- 
: tion motors from 
a button or other control 


CR-1034 Rew 
duced-voltage 
Starters for man- 

ual or magnetic 

"starting of induc- 
tion motors. Volt- 
age reduced by 
of an autotransformer 


The Complete 
Oil-immened 
Control Line 
— providing 


bes 


starters 
neath oil for 
all-ot the: 


above duties. 
the isothermic overload 
yelay is ofl-immersed 


CONTROLS 


bulletin No. 1410 on vertical hollow- and 
solid-shaft polyphase, ball-bearing, squirrel- 
eage, induction motors. Describes construc- 
tion in detail. 


14 CAPACITORS—Cornell-Dubilier Elect 

Corp, South Plainfield, N. J. Catalog 
142 describes and illustrates various mount- 
ing and constructional features of box-type 
capacitors for correction of low- -power factor 
in industrial plants. 


15 REMOTE-CONTROL SWITCHES — 
Automatic Switch Co, 154 Grand St, 
New York, N. Y. Bulletin 920A on remote- 
control swtiches is profusely illustrated with 
drawings and photos showing details of 
operation, performance, advantages, ete. 


16 MOTORS—General Electric Co, Sche- 
nectady, N. Y. 4-page Bulletin GEA- 
1368C shows vertical hollow-shaft induction 
motors, construction, application, and ad- 
vantages. Photos and line drawings. 


17 WELDERS—Hobart 
Troy, Ohio. 24-page catalog describes 

welding with new 40-volt simplified are 

welder. Many illustrations on uses. 


WATER TREATMENT 


18 WATER TREATMENT—Dudley K 

French & Associates, 6025 W 66th 
Place, Chicago, Ill. 4-page bulletin F1 
describes a laboratory service for water 
treatment. After making an _ analysis, 
directions and prescriptions for the removal 
of causes of impure-water troubles are sub- 
mitted to the plant engineer. 


19 WATER TREATMENT—National Alu- 

minate Corp, 6216 W 66th Place, 
Chicago, Ill. Three bulletins. “Nalco Soft- 
ening Plant Systems’? shows equipment and 
installations ; ‘““Naleo A B System” on boiler- 
water treatment; and ‘Naleo’ Internal 
Treatment System’ describes method of 
treating feed water in the boiler. 


2 WATER TREATMENT—Bird-Archer 

Co, 122 S Michigan Ave, Chicago, II. 
42-page booklet, “50 Years of Notable Con- 
tributions to Scientific Boiler-Water Treat- 
ments” discusses water-treatment field, 
methods, ete. 


MECHANICAL TRANSMISSION 


21 BEARINGS—New Departure Div, Gen- 
eral Motors Corp, Bristol, Conn. 20- 
page Booklet D gives principles involved in 
New Departure ‘‘Seal Bearing’. Numerous 
case histories are cited and illustrated in 
which these bearings have been used. 


2 MECHANICAL- TRANSMISSION 

EQUIPMENT—Boston Gear Works, 
Ine, North Quincy, Mass. Folder D-1 de- 
scribes non-metallic motor-pinion drives and 
gives tables of dimensions, prices, possible 
ratios, ete. Illustrated Catalog 101 lists 


“Ratiomotors” (for motorized speed re- 
ducers) and “Reductors” (for speed 
reducers). 


2 COUPLINGS—Bartlett Hayward Div, 


Koppers Co, Baltimore, Md. 40-page 
catalog, well illustrated with photos and 


line drawings, describes operation and ap- 

plication of a number of self-aligning 

couplings. Rating tables included. 

24 HYDRAULIC COUPLING—Hydraulic 
Coupling Div, American Blower Corp, 

Detroit, Mich. 8-page bulletin describes in- 

stallation of hydraulic coupling on dragline 


excavators. 

25 FLEXIBLE COUPLING — American 
Metal Hose Branch, American Brass 

<‘o, Waterbury, Conn. 16-page Bulletin SS-3 


gives essentials of construction, applica- 
tions, typical installations, fittings and 
specifications. : 


26 AIR-CONDITIONING INSTRUMENTS 

—Julien P Friez & Sons, Ine, Balti- 
more, Md. 8&-page Catalog K contains illus- 
trations, brief descriptions, and list prices 
of range of instruments for automatic con- 
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Brothers (Co, 


trolling, indicating, recording, 
measuring of air conditions. 


STEAM-HEATING 

Trane Co, LaCrosse, Wis. 386-page 
catalog No. ..V260 includes data on vapor- 
heating system, split systems, vacuum Ssys- 
tems, and heat-loss calculations; illustrates 
and describes typical piping connections ; 
and suggests what valve, what trap, what 
vent goes where and. under what conditions 
for best results. 


testing and 


SPECIALTIES-— 


28 WATER-SPRAY NOZZLES—Monarch 

Mfg Works, Inc, Salmon & Westmore- 
land Sts, Philadelphia, Pa. Catalog 6-A 
lists capacities and prices on air-condition- 
ing sprays, air-washing sprays, ash quench- 
ers, flat-spray nozzles, and recooling sprays. 


2 DUST COLLECTORS—C O Bartlett & 
Snow Co, Cleveland, Ohio. 36-page 
bulletin No. 79, “Wet Dust Collectors", de- 
scribes oil-froth unit which eliminate dust 
in the form of a water-wet sludge. Com- 
plete description of various units plus 
technical data on friction losses, ete. 


METALS 


30 ALLOYS AND METALS—Haynes 

Stellite Co, Kokomo, Ind. ‘‘Haynes 
Stellite Library”, lists and briefly describes 
18 books, reprints, and folders dealing with 
hard-facing alloys, cutting tools, and alloys 
for chemical-processing equipment. 


31 ALLOYS—International Nickel (Co, 

Inc, 67 Wall St, New York, N. Y. 
T-13 gives technical information on nickel 
and nickel-base alloys, and their use in the 
design of corrosion-resistant machinery and 
equipment. Bulletin T-14 presents technical 
information on design and construction of 
heavy equipment in Monel, nickel and 
Inconel. 


3 HIGH-TEMPERATURE STEELS 

Timken Roller Bearing Co, Canton, 
Ohio. Technical bulletin No. 20 presents in 
tabular form various characteristics such 
as creep strength, oxidation resistance, rup- 
ture strength, etc, for several steels. Also 
booklet “Digest of Steels for High Tempera- 
ture Service” gives more complete informa- 
tion. 


33 WROUGHT IRON--A M Byers Co, 
Pittsburgh, Pa. 382-page illustrated 
bulletin, 101 Uses for Wrought Iron” con- 
tains more than 100 photos showing uses. 
Some photos represent new construction, 
some are maintenance replacements, and 
others show where wrought iron has been 
embodied in a finished product. 


3 CENTRIFUGAI, PUMPS — Dayton- 
Dowd Co, Quincy, Il. Bulletin 805 
on Type D close-coupled centrifugal pumps. 
Cross sections, dimensions rating 
tables, and friction head-loss table. 
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HAYS CENTRALIZED 
COMBUSTION CONTROL 


The automatic regulation of fuel feed, air supply and other variables that enter 
into steam production has been quite generally accepted as necessary in order 
to keep down costs and to secure greater capacity from existing equipment. 


ag CRE Hays Corporation, pioneers in Combustion Efficiency, offer a unique type 
all a and a. of centralized control that is today saving thousands of dollars in lowered fuel 
cost for plants of all sizes, maintaining greater over-all efficiency besides 
releasing hundreds of capable operators for the more profitable creative'effort. 


Above is shown a typical Hays Centralized Control Panel, engineered, cut, 
fitted and wired in the Hays plant at Michigan City. Hays Centralized Com- 
bustion Control is offered through capable engineering organizations located 
in all the principal cities in the U.S.A. and Canada. Correspondence is invited. 
Please address Dept. 101. 


SINCE 1901 COMBUSTION 


| INSTRUMENTS MICHIGAN INDIANA. U.S.A 


Testing Instruments AND CONTROL 
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